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OBAND CENTSAL DEPOT SIGNAL 8Y8TEH. 
Three great railroads have their termini in the Grand 
Central Depot, located on 43d street, in New York city. 
An illustration and description of this immense structure 
have already appeared in these columns. With the excep- 
tion of the interval between 1:10 and 3: 40 in the morning, 
and of fifty minutes at noon, no period of fifteen minutes 
elapses in which some train does not depart or arrive via 
the Harlem, the Hudson River, or the New Tork, Hartford 
and New Haven road. One hundred and eighteen regular, 
and from ten to fifteen extra, trains daily pass, in one direc- 
tion or the other over the tracks on the underground road 
between 53d street and Harlem bridge, a distance of nearly 
four and a half miles. Barely two minutes sometimes in- 
tervenes between the 
departure of one train 
and the incoming of 
another, and three 
trains often start at 
intervals of five mi- 
nutes apart. 

It is obvious that, 
in order to prevent 
confusion and acci- 
dent, the movements 
of each and every one 
of these trains, while 
tmveling between the 
points named, must 
be governed with ab- 
solute certainty. Add 
to this that crowd af- 
ter crowd of passen- 
gers must be admitted 
from the reception 
room to the outgoing 
cars at exactly the 
proper time, and the 
checking of their bag- 
gage must be stopped 
in time to insure ita 
despatcVi by the pro- 
per trains; and the rea- 
der wQl have formed 
some faint idea ot the 
perfect system wLich 
must exist for the ma- 
nagement of the ma- 
chinery of the great 
depot and its ap- 
proaches. To indi- 
cate the salient points 
of this sj stem is the 
object of the present 
article ; and in the ac 
company ing illustra- 
tions are represented 
such devices pertain- 
ing thereto as are in- 
teresting, both iu res- 
pect to ingenuity of 
design and mechani- 
cal novelty 

The system as a 
whole may be divided 
into three really distinct though closely interwoven parts: 
first, the means whereby trains are received and despatched, 
and also the internal operations of the depot controlled; sec- 
ond, the electro-magnetic way signals; and third, the novel 
interlocking apparatus for switches and crossings. For the 
sake of clearness, we shall begin with the first, mentioning 
merely results, and leaving the explanation of the same to 
consideration in connection with the other two topics. 

Located far up on the north wall of the depot, the view 
from its broad window extending over the intricate network 
of rails into which the various tracks diverge, is a small 
cabin, the interior appearance of which the reader has before 
him in the largest of the engravings herewith given. Fig. 1. 
On the wall bang signal indicators and bells, time tables, and 
a huge clock. On the table before the single occupaiit are a 
telegraph instrument, a record book, and three rows of ivory 
buttons, twenty in all. This is the despatcher's office, and 
here, by pressing the buttons or manipulating the telegraph 
key, he controls the movement of every train going or com- 
ing, the buttons, through simple electric bells, governing 
everything near and about the depot, the key transmitting 
instructions to far-off points. By way of illustration, we 
suppose that one train is to start at 4: 30, and that another 
will arrive at 4 : 31 o'clock. It is now just 4 : 10, the passen- 
gers are congregated in the waiting room, the cars are in 
place ; and the engine, with steam up, is standing outside, not 



yet attached. The despatcher touches a button, the sound 
of a bell is heard, the heavy doors of the waiting room fly 
open, and the passengers crowd upon the cars. Fifteen min- 
utes elapse: the operator presses another button, a 
strikes in the baggage room, and the checking is stopped. 
Belated individuals who wish to depart by that train must 
go minus their baggage. Now the operator watches the 
clock closely ; three minutes pass, and then a sharp peal rings 
out from a bell close beside him. The minute hand points 
to 4 :28, and the incoming train has reached 64th street and 
is signaling its own approach. The sound continues for half 
a minute, then stops ; the train is at 55th street, and the fin- 
ger of the despatcher at once presses another button. If we 
were on the arriving locomotive, we should see a green disk 
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before us, or at night the flash of a green light, meaning that 
everything is ready for the flying switch just outside the 
depot, by which the engine is to clear itself from the train, 
the cars entering the depot by their own momentum. Now 
it is 4 : 29 ;down goes another button ; a bell on a post beside 
the locomotive waiting outside rings for the engineer to back 
in and couple on. Hardly ten seconds elapse before a sharp 
"ting "calls the operator's attention to the fact that the 
pointer aim ot the indicator on the wall has swung over 
from "clear" to "block." The arriving train is on the 
53d street crossirg. The clock says 4 : 30 ; again a button is 
pressed, the doors of the waiting room are slammed shut, 
there is a few seconds' delay for the tardy ones on the plat- 
forms to board the ca'S, and then the train moves slowly out 
of the depot. The indicator pointer still shows " block," 
and if the outgoing train continues its course a disastrous 
meeting on the crossing may result. The despatcher re- 
mains passive, however, for he knows that the signal be- 
tween that train and the crossing is normally at " danger," 
and that the engineer will certainly come to a stop, and wait 
until the red disk is turned. The delay is but for a second, 
for the indicator bell almost instantly sounds again, the arm 
swings over to " clear," and the proper button is immedi- 
ately touched. A distant cloud of steam can be seen for a 
moment, and the outgoing train is ofE again. Pressing an- 
other button, the operator restores the danger signal. The 



arriving train now rushes in, its passengers disembark, and 
at the sound of the bell from the despatcher, a locomotive 
kept for the purpose, couples on and drags the empty cars 
gong*| out of the depot. 

We have accounted for twenty-one minutes, during which 
one train has lelt and one arrived; the reader may imagine 
the celerity and ceitainty of the work when we add that, 
within the fifteen minutes which we recently spent in the 
despatcher's cabin, three trains on three different roads were 
started and three received, all at different times and without 
the slightest confusion. 

The electric bells about the depot being of simple and well 
known construction, and sounded by the establishing of the 
current when the buttons are pressed, need no elucidation ; 

and therefore the 
points remaining 
hich require expla- 
n tion are those tela- 
t re to the movement 
f the flying switch 
ud danger signals by 
tLe despatcher, and 
also as regards the in- 
dicator which an- 
nounced the passage 
of the train over the 
crossing. This brings 
I to the second branch 
of our subject. 
The electro-magnet- 
way signals and 
their operations are 
r presented in Fig. 3. 
The signal is a disk 
made of metal, painted 
r d, and inclosing a 
rcle of red glass. 
Tbis is supported on 
shaft, shown upright 
t may be horizontal, 
r in fact in any posi- 
t m), which, by the 
g laring and weight 
shown at A, is rotated 
through the unwind- 
ing of the cord wound 
about the barrel of the 
larger gear wheel. The 
disk may be turned to 
present its full face or 
only its eage in any 
direction, in one case 
showing its full color 
andsignaling"danger,' 
in the other being al- 
most invisible and al- 
lowing the aperture of 
the frame or box in 
which it is placed to 
appear empty, mean- 
ing the reverse, or 
"clear road." It is obvi- 
ous that, in order to 
govern the disk so that 
it must always appear 
two positions — that is, full face or on edge — 



in one of the 

mechanism is required which will allow it to be rotated by 
the weight exactly one quarter revolution at a time, and no 
more nor less. This apparatus is found in the simple electro- 
magnetic device shown. Just below the disk, and rigidly 
secured to the shaft, are four arms having downward end 
projections, B. Also fixed on the shaft and further down 
is a cam, carrying beneath it two short vertical pins. The 
latter, as the shaft revolves, strike certain leaf springs, 
which will be seen on the circular stage, C, which is located 
just above the frame which carries the electro -magnet, D. 
The armature, E, of the magnet is hinged at one side, and so 
placed that, when not attracted by the magnet, and conse- 
quently held outward by a suitable spring, the projections, 
B, strike against it as shown in the engraving, so holdings 
the disk stationary. The construction is such, however, that 
when the circuit is closed by any means, through one of tb» 
springs on the circular stage, C, and the pin on the cam of 
the disk shaft, then the magnet will become active, the 
armature be drawn in, and the projection freed, when of 
course the action of the weight will revolve the disk. But 
as the latter revolves, the pin on the cam will pass clear of 
the spring on the stage; the current will then be broken, and 
the armature will fly back in time to intercept the next pro- 
jection, B, preventing further movement of the disk, which 
{Continued on page 402.) 
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THE OAIQIN OF LIFE. 

Whether the line of experimental investigation adopted 
by Bistian and other students of spontaneous generation 
will ever lead to a convincing demonstration of the origin 
of life de novo is very (ioubtful. However fine the appara- 
tus e mployed, however exacting the precautions against the 
glip ping in of g(3rms from without or their escape from de- 
struction within, the ingenuity of the opponents of the 
theory will always be able to discover a possible broken link 
in the chain of evidence. 

Like many another point of scientific controversy, this, we 
suspect, will be flanked rather than carried by direct assault. 
As in the case of magic and witchcraft-^belief in which died 
a, natural death in the minds of intelligent people, superseded 
by more rational views of man and Nature, but never logi- 
cally demolished— .so, we are inclined to think, the mystery 
of life's beginuing will undergo a natural solution. 

Those who hold to the dogma of "no life without antece- 
dent life" are compelled to assume, at some point in the his- 
tory of the Universe, the occurrence of nothing less than a 
miracle — that is to say, a phenomenon unknown to Science, 
and logically unsupposable from a truly scientific point of 
view. 

Life must have begun somewhere, once at least. If it was 
not a natural product of material conditions, its beginning 
must have marked a positive breach in that causal connection 
of events without which Science would be impossible. The 
weight of all experience is against assumption of such a 
breach of continuity : in other words, against a miraculous 
origin of life. On the other hand the weight of experience 
is equally against the assumption of a material condition ab- 
solutely unique in character. If life arose once in conse- 
quence of material conditions. Science affords no justification 
for the assertion that such conditions may not be repeated, 
possibly in our laboratories. 

This is substantially the position taken by Mr. Proctor in 
the latest expressions of his views, and by Professor Tyndall 
in his latest discussion of matter and life ; and such appears 
to be the growing conviction of those of the present genera- 
tion of scientists most pervaded by thi &pirit of scientific 
progress. Says Professor Tyndall: "The conclusion of 
Science which recognizes unbroken casual connection be- 
tween the past ani the present would undoubtedly be that 
the molten earth contained within it elements of life, which 



grouped themselves into their present forms as the planet 
cooled." The context shows that by " elements of life," Pro- 
fessor Tyndall does not mean entities but possibilities of mole- 
cular condition by which the phenomena of life were to be 
evolved in the natural course of events, not by the miracu- 
lous addition of a new force but by means of the forces 
already in play. 

" The difficulty and reluctance encountered by this con- 
ception," he continues, " arise solely from the fact that the 
theologic conception obtained a prior footing in the human 
mind. Did the latter depend upon reasoning alone, it could 
not hold its ground for an hour against its rival. « » •» 
Were not man's origin implicated, we should accept without 
a murmur the derivation of animal and vegetable life from 
what we call inorganic nature. The conclusion of pure in- 
tellect points this way and no other." 

Admitting the natural origin of life, the question arises : 
When did life begin? 

One branch of the evolution school delights to trace the 
existing forms of life back to some primodial germ : through 
changing conditions, the tendency of living things to vary 
from generation to generation, the survival of the fittest, 
etc., the one has become many. But there is from this 
point of view no satisfactory accounting for the persistence 
of so many primitive forms, or for the present preponder- 
ance of undeveloped forms. Nor is there any sufficient rea- 
son given for assuming that life began once, and once only, 
in the distant past. 

A more logical position is occupied by those who fftvor the 
hypothesis that the material conditions: under which life 
originates are common conditions ; consequently that the low 
forms of life which swarm in the waters of today are low 
because of their recentness. If they resemble long past 
fossil forms, tUey do so from some natural law of evolution, 
rather than in consequence of direct descent. From this 
point of view there may be no closer kinship between hu- 
manity and existing brut(3s than arises from a common rela- 
tionship to Mother Earth. Man may be cousin to the ape ; 
but that does not necessarily follow from the theory of evo- 
lution, as the Science of the future will regard it. 



HEAVY LOSS FKOM LIGHTNING BOD IGNOBANCE. 

On the 6th of September last the large woolen mill of 
Robert Fitton, Esq., at Cavendish, Vt., was struck by light- 
ning and consumed, with a loss of $100,000 ; 130 persons 
were thrown out of employment. The mill was 45 feet 
wide, 106 feet long, 4 stories high. It had a flat, gravel- 
covered roof, and around the eaves ran a f inch iron light- 
ning rod with vertical points every four feet. From the 
eaves rod six branch rods extended to the ground, five of 
which terminated at a depth of three feet below the sur- 
face, and the other was carried thirty feet underground to 
the bank of a pond. These particulars have been mostly 
furnished to us by the proprietor of the mill. The Boston 
Gommercial Bulletin states that the insurance underwriters 
regarded the mill as particularly well protected against light- 
ning, as there was upon it an unusual array of rods, which 
had been overhauled and put in good order during the year. 
Yet the mill was struck, the flames flashing instantaneously 
thimigh the spinning room. The BuUetin thinks that the 
loss of this mill shows what value there is in lightning rods. 
The insurance companies had to pay $84,000 in settlement. 

The principal comment we have to offer is that the burn- 
ing of the Cavendish mill was a glaring example of the re- 
suits of lightning rod ignorance. It would be difficult to 
find a more sagacious or enterprising body of business men 
than are the presidents, directors, secretaries, inspectors, and 
agents of our fire insurance companies. It would naturally 
be supposed that, in a matter which so directly affects their 
pecuniary interests as fire losses from lightning, they would 
take great pains to acquire knowledge concerning the means 
of safety, and promulgate the strictest requirements among 
insurers. But they appear to be lacking in this respect, al- 
though year after year the records of annual losses of mil- 
lions in property, by fire caused by lightning, are forced 
upon their attention, and large sums of money in damages 
are drawn from their coffers. By consulting the naval re- 
cords they may easily satisfy themselves that, while former- 
ly the losses of ships and lives by lightning were enormous, 
the losses immediately ceased when rods were introduced 
upon vessels: and at the present day we seldom or never 
hear of a serious injury to or loss of life from lightning, 
upon a properly rodded ship. The same appliance that pro- 
tects a wooden vessel at sea will protect a wooden building 
on land, and we will here briefly describe this appliance, 
though in doing so we only repeat what we have oftentimes 
published. 

In general terms, a ship's lightning rod consists of a rope 
or rod of copper or iron wire, lashed to the rigging and ex- 
tended from the sky pole down so as to connect at any 
suitable place with the copper bottom, which is in contact 
with the sea. The rod thus has for its terminal a very large 
surface of conducting material, larger in fact than the deck 
surface of the vessel, and the lightning passes oft' harm- 
lessly. 

The golden riile_ of safety for rodded buildings is analo- 
gous to the above. The rod must have for its terminal a 
ve^'y large surface of conducting material, placed, underground 
in contact with the earth. Without such a terminal, no rod 
can be considered safe. 

How large should be the conducting surface of the termi- 
nal, and of what materials made ? The area of conducting 
surface necessary to ensure safety varies wiih the nature of 
the soil. If the ground is always moist, a smaller extent of 
conducting surface for the bottom of the rod will be .safer 
than if the soil is generally dry. 



To meet the contingency of a very dry soil at the driest 
season of the year, the electrician, Mr. David Brooks, of 
Philadelphia, recommends that the rod have for its terminal 
a conducting surface, placed underground, equal in area to 
that of the roof of the building ; if this rule errs, it is prob- 
ably on the side of safety. 

Applying the Brooks rule to the Cavendish mill, the rods 
should have had for their terminals, underground, 4,770 
square feet of conducting material, in contact with the 
earth, instead of which they only had the beggarly amount 
of less than thirteen square feet. No wonder that the build- 
ing was struck. 

Of what material should the terminals of lightning rods 
be composed ? Iron or copper plates or pipes are the best 
material. In all cases where there are underground water 
pipes, the rods should connect with them. If these are of 
any considerable extent, nothing more is required. In cases 
where metal terminals cannot be provided, then good char- 
coal may be used in quantity sufficient to furnish the required 
extent of conducting surface. This substance ranks next to 
the metals in conductivity. It may be placed in a trench 
leading away from the building, with the rod extended along 
the center. Full particulars concerning lightning rods, the 
electrical laws concerning them, the electrician's tests for 
safety, and the best methods for their construction have been 
given, many times over, in our back numbers; but we pro- 
pose to continue the subject from time to time so long as 
may be necessary. We are confident that, if the insurance 
companies were each to spend seven dollars and place the 
SoiENTiPic Amkpican !ind Scikntifk; Ameiucan Sl'pplk- 
MENT on file in their respective offices daring the year 1876, 
they would derive many most valuable suggestions from our 
pages, not only concerning the means of safety from light- 
ning, but the prevention of fires of every description: sug- 
gestions which, if required to be carried into practice by in- 
surers, would save large sums of money to the companies. 

LIGHT IN COAL MINES. 

Two or three years ago the Scientific American sug- 
gested a plan of lighting coal mines from without, so as to 
do away with miners' lamps, and thereby avoid the explo- 
sions of fire damp inseparable from their use. The terrible 
explosion which occurred on December 6 in a Yorkshire col- 
liery, a colliery said to be worked entirely with safety lamps 
under very rigid discipline, gives fatal emphasis to the de- 
mand for a different mode of illuminating such works. 

The experiments described in this paper (page 129, volume 
XXXI.) amply demonstrate the unsafely of safety lamps in 
places where blasting is practised, the sound wave generated 
by a blast driving the flame through the wire mesh of the lamp 
and firing the explosive air without. However perfect the 
lamp may be, however carefully maiiaged, the protection it 
affords is only partial ; and explosions are liable to occur bo 
long as they are employed. The safety of the miners de- 
mands, therefore, the exclusion of all illuminating flames, 
wherever fire damp is liable to exist, and the lighting of the 
mines by luminous radiations incapable of exploding fire- 
damp. 

This could be accomplished very easily, we believe, by the 
generation of the light without the mine (or else at the foot 
of a ventilating shaft), and its conveyance through tubes to 
the points requiring illumination. Beams of concentrated 
light could be sent to any distance through pipes having re- 
flectors suitably placed at bends and angles, or without re- 
flectors, provided the interior of the pipes were smooth and 
bright. The cost of such lighting would probably be less 
than the cost of lamps, and the degree of illumination might 
easily be such as to flood the mine with the brilliancy of daj - 
light. 

Another substitute for treacherous safety lamps might be 
found in electricity, the lanterns being cl«sed so as to make 
it impossible for explosions to occur. If the insulation of 
the conducting wires should prove a serious obstacle, it is 
quite possible that Mr. Edison's " etheric force " would do 
the work as well without insulation. 



THE DISCOVEEY OF ANOTHEE FOEM OF ELECTEICITY. 

Several years ago, it was accidentally discovered that, 
when the contact of an electric current which magnetized a 
large electro-magnet was broken very near one of the poles 
of the electro-magnet, the spark was so much increased in 
intensity as to produce a powerful snap, like that of a small 
pistol; while the breaking of the contact at a distance from 
the electro magnet produced by no means such effect. The 
next thing observed was the drawing of sparks from the 
iron electro-magnet, or from its armature ; but neither of 
these phenomena led any investigator to search out their ori- 
gin, or to try to find what further results of the same class 
could be obtained. 

This appears to have been done at last by Mr. Edison, of 
Newark, well known tmong electricians for several valuable 
inventions relating to electric telegraphy. He investigated 
the nature of the spark which could be obtained from the 
iron core of the electro-magnet, which, according to his 
statement, recently published, does not manifest the ordinary 
properties of electricity. The galvanometer is unmoved, 
the delicate gold leaf electrometer exhibits no signs of de- 
flection, a Leyden jar is not charged by it, etc. But we con- 
sider the conclusion that this manifestation shows the exis- 
tence of a new force, to be rather hasty. 

It is well known that static electricity, which will produce 
a shock, will not move the galvanometer, and that the cur- 
rent of a large element of a voltaic battery will neither move 
a gold leaf electrometer, charge a Leyden jar, nor produce a 
shock. Therefore to say that the phenomena observed at 
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test new " principles, until now buried in the depths of hu- 
man ignorance," as some of the reporters of the daily papers 
have done, is, to say the least, rather premature. 

We will here call attention to the fact that at present three 
principal forms of electricity are known, and they vary so 
much in their nature that formerly some investigators in- 
clined to consider them as separate forces or fluids. First we 
have the so-called static electricity, possessing great tension ; 
it is developed on a small scale by fii(;tion, and on a large 
scale by evaporation and induction, as manifested in thun- 
der storms. For this form of electricity, not only all kinds 
of metals, but water and the human body are good conduc. 
tors, even the dry skin of the hands forming no obstacle- 
Secondly, we have the vokaic or galvanic electricity, origin- 
ated by chemical action, and developed in our galvanic bat- 
teries. For this form of electricity, only some metals are 
good conductors, others poorer, while water and the human 
body are bad conductors; its effects on the latter cannot be 
studied without wetting the skin, as the dry skin is a non- 
conductor of it. This form of electricity is used for tele- 
graphy, while, as is well known, the static electricity (as ob- 
tained by friction) is not so useful lor this purpose, its 
great tension causing it to escape too easily. Thirdly, we 
have the thermo-electricity, discovered in 1820, by Seebeck 
in Berlin, which differs as much from the galvanic electricity 
as the latter does from static electricity. For this thermo- 
electricity, water or the human body is an absolute non-con- 
ductor, and a thin metallic wire is but a poor conductor ; so 
that it can scarcely pass through tlie whole length of the coil 
of a common galvanometer, and does not act on this instru- 
ment.biit is po sverfully indicated by one made with very thick 
and short wire, even if the galvanometer consists of one sin- 
gle, heavy, and uninsulated wire,in a coil of one turn or only 
half a turn. 

Now it appears to us that the form of electricity discov- 
ered by Mr. Edison, may be; 

1. A fourth kind of electricity, requiring as little or less 
insulation than the thermo-electricity of Seebeck. It is said 
to pass over the ordinary gas pipe, and can equally well be 
drawn from several of the chandeliers in a house, or even in 
other houses, if one of them is connected with the source of 
the new electricity. 

2. It may consist of a continually reversing current of induc- 
tive electricity of a form in quality between the static and gal- 
vanic kinds. This appears the more probable as its source 
is said to be a vibrating armature, in which of course there 
are continuous interruptions, the induced currents formed 
by the interruptions running in an opposite direction from 
those formed at the making of the contacts,as is well known 
by all electricians. Such continually reversing currents of 
course cannot act on the galvanometer,gold leaf electroscope, 
or Leyden jar, as their rapid reversion neutralizes all possi- 
ble charge, the only manifestation being the sparks, of 
which, however, the rapidity of the succession causes an 
abundance, little affected by imperfection or even aljsence of 
insulation. 

At the same time, this would explain why one end of a 
long wire, bent over the other end connected with the elec- 
tric generator, will produce a spaik. Electricity is present 
in such abundance that branch currents are easily supplied ; 
while at the same time the two polarities are continually and 
so perfectly balanced as to exactly counteract one another, 
so as to be unable to charge any conductor, or to manifest 
the results of such charge, as in an electroscope, or to estab- 
lish a polar current and manifest its results, as with a gal- 
vanometer. It is undoubtedly a manifestation of electricity; 
and being neither positive nornegative.asisthe case with all 
the forms of electricity thus far known, it might be called 
neutral ekctricity. 

The sparks investigated by Dr. Keiss, the well known 
(jeimin electrician, and called by him weak sparks, have 
polarity, bting either positive or negative; and although 
they Lave cenain resemblances to the electricity obtained by 
the method of Mr. Edison, they appear to be of a different 
nature, having a very different origin. 

The most remarkable feature of this new form of elec- 
tricity, which proves its perfect neutrality, is that it has no 
apparent effect on the human body, and none on even that 
most delicate of all electric tests, the properly prepared 
frog's leg, unless an exceedingly strong galvanic current is 
used around the magnet. 

■ » ■■! » 

Two Netv Ktree: Unelnes. 

A new traction engine for street usage has recently been 
tested in Brussels, Belgium, with satisfactory results. Ex 
teriorly it resembles an ordinary street car, with the excep- 
tion of the chimney which projects through the roof. The 
body is placed quite low, and the wheels, which run on 
rails, are concealed to within a short distance from the 
ground. The boiler is tubular and inexplosible, and is heated 
by coke. The engine is one of the Brotherhood three-cylinder 
pattern. The exhaust is condensed in a tubular condenser, 
and the boiler is fed by a separate steam pump. The ma- 
chine traveled without smoke or escape of steam, made no 
more noise than an ordinary horso omnibus, and turned 
sharp curves very easily. Another engine has been intro- 
duced in Paris ; but instead of running on a tramway like 
the a')ove, it is a kind of omnibus or steam carriage. It ac- 
commodates 13 passengers and weighs about 5 tuns. A 
vertical engine supplies the motive power and occupies a 
space in the rear of but 39 inches high by 31 inches broad. 
A Giffard injector forces in the feed water, which is taken 
from the gutters or any other convenient source. The ma- 
chine will travel ^at the rate of 9 miles per hour. About 
:;3 horse power is utilized, requiring tiOO quarts of water, 
and 110 lbs. of coal per hour. 



THE NEW PHASE OF ELECTSIC FOSCE. 

In our number for last week, we called attention to what 
we at first supposed to be a similarity between the prior ex- 
periments of Professor Reiss and those of Mr. Edison. A fur- 
ther examination of the lleiss reports satisfies us' that the 
results obtained by Mr. Edison are novel, and have little or 
nothing in common with those of Professor Reiss. 

We have had an opportunity of closely examining the ap- 
paratus by which Mr. Edison and his assistants obtained the 
evidences of the suppo"5ed new kind of electricity which has 
lately elicited so much inquiry and speculation, and we pre- 
sent herewith three diagrams of some of the apparatus used 
by Mr. Edison during his experiments. 

The first recognition of the distinctive character of the 
spark occurred on the evening of November 22. Mr. Edison 
and his assistants, as we have already stated, were experi- 
menting with a vibrator magnet, consisting of a bar of 
Stubb's steel, fastened at one end and made to vibrate by 
means of a magnet, when they noticed a spark coming from 



nection, which would drain the wire of induced electricity, 
if there were any — bright sparks are visible between the 
graphite points in response to the motion of the telegraphie 
key. 

Standing on an insulated stool, the experimenters draw 
sparks from the following arrangement (Fig. 3), in which x is 
the end of the vibrator (which, as well as the battery, is insu- 
lated) ; A, a secondary battery ; B, a 200 ohm coil ot copper 
wire ; C is a block of iron, and D, a condenser, all well insu- 
lated except A, which is of glass, and stands on the table. 

In another experiment a glass rod, four feet long, with a 
piece of carbon fixed to one end, was well rubbed with a silk 
handkerchief over a hot stove, and the carbon point presented 
to the apparatus, the other end of the rod being held in the 
hand with the handkerchief; sparks were drawn, yet the 
galvanometer chemical paper, the sense of shock in the 
tongue, and a delicate gold leaf electroscope were not in the 
least affected by the mysterious current. 

Tested in whatever way the experimenters have been able 
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the core of the magnet. They had often noticed the same 
phenomenon in connection with telegraphic relays, in stock 
printers when there were iron filings between the armature 
and the core, and in the new electric pen, and had always 
supposed it to be due to inductive electricity. On this occasion 
the spark was so bright that they suspected something more 
than induction. On testing the apparatus they found that, 
by touching any portion of the vibrator or magnet with a 
piece of metal, they got the spark. They then connected a 
wire to the end of the vibrating rod (the wire leading no- 
where), and got a spaik by touching the wire with a piece 
of iron. Still more remarkable, a spark was got on turning 
the wile back upon itself and touching any part of the wire 
with its free end. The end of the vibrating rod was then 
connected by means of the wire to a gas pipe overhead, 
whereupon a spark could be drawn from any part of the gas 
pipes in the room, and subsequently it was found that the 
spatk could be drawn from any part of the whole system of 
c.ty gas pipes. The vibrator ai:d battery were next placed 




on insulated stands, and the wire, connected with x, Fig. 1, 
was carried over to the stove, about 20 feet distant. On rub- 
bing the end of the wire against the stove, splendid sparks 
were observed. With the wire permanently connected with 
the stove, sparks could be drawn from any part of the stove 
with a piece of metal held in the hand. Again, while the 
vibrator was in action, a block of iron was placed near x, 
but not touching the bar, nor connected with it in any way 
except by the wood of the base through the table, and sparks 
could be drawn from the iron. 

These and other experiments which we have had the plea- 
sure of witnessing show conclusively that the new force is 
not amenable to the laws of voltaic or static electricity. 

An experiment made with the apparatus figured in the large 
engraving (Fig. 2) will satisfy any electrician that the force 
in action is not induced electricity. All the parts are insu- 
lated except the gas fixture. A is the battery ; B, a common 
telegraphic key ; C, an electro-magnet ; D, a bar of cadmium 
(or other metal, cadmium being the best) supported by an 






to devise, the new current refuses to obey any of the estab- 
lished laws of electricity further than that it traverses metallic 
conductors, manifests itself as light, and can be controlled by 
making and breaking connection. Among its observed pe- 
culiarities may be noticed its lack of polarity, indifference to 
the earth (and consequently its capability of transmission 
through uninsulated wires), its power of producing action 
when turned back upon itself, its independence of electric 
non-conductors, and seeming lack of mechanical and physio- 
logical effect. 

Mr. Edison has proposed the name " etheric force." 
Since the above was put in type, Mr. Edison has sent us 
a variety of additional particulars pertaining to his new and 
interesting discovery, which we shall give to our readers in 
our next number. 
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Now is the time for old subscrlliers, whose subscriptions 
expire with the year, to renew. 

Now is the time for new subscribers to send |3.30 and com- 
mence with the new year. 



Insulated stand ; E is a minor galvanometer ; F, the gas pipe; 
G, a dark box enclosing pencils with graphite points (common 
lead pencils). The unknown current passes from the bar of 
cadmium through the galvanometer, without causing the 
slightest detiection, and— notwithstanding the gas pipe con- 
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{Continued from first page.) 
will thus have completed exactly one quarter revolution, 
changing for a given location from an edge view to full 
face, or viee versd. The reader has doubtless ere this divined 
that the despatcher, in raising a danger signal to release the 
outgoing train, or in setting the flying switch signal, simply 
pressed a button which established an electric current, and 
thus charged the disks as was necessary. From the fore- 
going also it will be obvious how this signal is worked on 
the block plan from two different points. As soon, for ex- 
ample, as a train passes a given location, an operator there 




posted, by the means described, sets the danger signal. 
When the train reaches another point a safe distance away, 
it may itself, by pressing on a simple and delicate circuit 
closer, arranged, as shown in Fig. 4, under the rails, again 
establish the current, which will free the disk arm a second 
time and turn the disk to safety for following trains. Or, as 
it is easy to see, by the use of two circuit closers properly 
disposed, the train might set its own danger signal and then 
reverse it when a suitable distance has been traversed. 

But it is not enough that the signals should be set. The 
people in charge of them must also be infallibly informed of 
that fact, as well as of any failure in the working. For this 
purpose the tell-tale shown in Fig. 2 is used. This is the 
machine which announced that the incoming train, in one 
example, was coming over the 53d street crossing ; or more 
properly, it first showed that a block signal had there been 
set and afterwards reversed ; for through that signal it was 
operated, as we now proceed to show. 

By examining the circular stage, C, in Fig. 3, a pair of 
springs at the left hand side, placed so as to overlap, will 
be noticed. There are two pairs of these springs, arranged 
diametrically opposite to each other on the circle, and hence 
between the two similarly disposed single springs, through 
which the circuit, as before eiplamed, is established. The 
members of each pair of spiings overlap without touching, 
but are brought in contact by one of the pins on the cam ou 




the disk shaft, during the revolution of the latter. Without 
entering into further detail, we may state that this contact 
must necessarily he caused with one or the other pair of 
springs whenever the disk changes position, and the effect 
of such contact is to send a current to the electro-magnet in 
the indicator, Fig. 3. The armature of this magnet is con- 
nected with the index clapper, and the general construction 
is such that, whenever the magnet is excited, the clapper will 
be thrown over to a position opposite to that in which it hap - 
pens to be. The relation between indicator and signal is so 
adjusted that whenever the signal shows " danger," the 
clapper, which has a weighted extremity to aid its motion 
and to strike a gong at each end of its course, and so to give 
warning, swings over to " block ;" when the signal is reversed 
the arm swings back to " clear." During its travel it strikes 
a suspended ball, and this, vibrating, shows to ano perator, 
%vho may have several indicators before him, which one has 
juet become reversed. By this arrangement, it will be evi- 
dent that when the signal moves the indicator must show it, 
and tiee versd; so that the operator always has accurate know- 
ledge of the state of the sections of line under his charge, 
no matter how far distant from him, or how widely sepa- 
rated the same may be. There are many ingenious points 
about the system, which lack of space forbids our describ- 
ing. We may mention, however, the device partially shown 



at F, in Fig. 8, which consists of the winding stem for the 
signal weight, and also other mechanism, which compels the 
turning of the stem and the consequent winding of the cord, 
before the door of the case in which the signal is contained 
can be unlocked to admit of the insertion of the lamp at 
night. Another ingenious device is that used for draw- 
bridges, which consists of a lock on the crank, which with- 
draws the locking pin of the bridge. It is impossible to do 
this until a button is pressed, which sets a danger signal for 
approaching trains, nor can that signal be reversed or tam- 
pered with until the bridge is again securely locked in place. 
One of the most important localities where that system is 
necessary is at the crossing of several tracks, similar to that 
at 53d street; and here also is used the new switch appar 
atus, which forms the third and last portion of our subject. 
Fig. 5 shows the interior of the switch house with the 
working levers. Each lever is connected to a weighted arm, 
A, Fig. 6, and also, by suitable interposing connections, 
through the rod, B, to the locks, the signals, or switches. At- 
tached to the shank of the lever, at C, are jointed rods, which 
are secured to a series of square shafts, D, Fig. 7. Just 
above the shafts are the locking plates, E. These are flat 
iron plates hung in journals at each end. In the edge of 
each are notches, which hold the levers and prevent them 
from moving from the ends of the slots in which they work 
when the latches lay flat, as shown. If, however, a latch be 
tipped by pressing on a foot piece in front of the lever, the 
rod of which bears against the point,. F, Pig. 7, the lever 
will be freed from the notch. The interlocking arrangement 
is found in cams on the square shafts, D. These are so dis- 
posed as to be immediately under the edge of the latch 
plates. When a shaft is so turned that the cam presses on 
the plate from belo w up, then, obviously, the plate cannot 
be tipped by the foot piece, nor the lever disengaged ; so 
that the latter is thus securely locked. It is impossible to 
set a signal at safety if the s witch points are not properly 
placed and locked, nor can the latter be altered after the sig- 
nal is set. Any combination of interlocking is possible : in 
other words, any lever can be made to look any other lever, 
so that it becomes a simple problem to adjust the apparatus 
in conformity with the number of track requirements at 
any particular situation. The lock for the rails consists of 
a hollow cast iron sleeper placed under the ends of the 
switch rails, and having other two crescent-shaped pivot- 
ed latches connected by a rod. By moving the latter, the 
points of the latches are lowered beyond the bottom of the 
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rails, so that the same can be moved sideways, or raised so 
as to prevent any similar motion. The construction is such 
that, unless the rails are properly placed, it is impossible to 
raise the latch, which thus offers an additional means of 
safety. Taken as a whole, the ingenuity, simplicity, and 
utility of this perfect system of communication, and the 
contrivances invented to accomplish it, are truly wonder- 
ful. The mechanical appliances are the joint inventions of 
Mr. J. M. Toucey, the General Superintendent, and Mr. Wil 
liam Buchanan, Superintendent of Machinery, ol the Hudson 
River Eailroad. 

The electromagnetic signals are the invention of Mr, 
Daniel Rousseau of this city, and are the subjects of several 
very recent patents. The depot arrangements are the re- 
sults of the combined skill of Superintendent Toucey and 
Depot Master Franklin. To all the above named gentlemen 
w e are indebted for much courtesy in facilitating our obtain 
ing the interesting facts here presented. 



ACIDEMETBY APPLIED TO THE TESTING OF VINEOAS 

In order to determins the value of a vinegar,it is necessary 
to discover in what proportion acetic acid is present and to 
assure oneself that no foreign mineral acids are contained. 
The chemist executes these various operations with acidi- 
metric liquors, reagents, and apparatus ; but there has been 
for some time needed a simple and practical process availa- 
ble to those who may not have at their command the re- 
sources of a laboratory. MM. Reveil and Salleron have re- 
cently devised an acidimeter, the use of which is illustrated 
in the annexed engravings (taken from La N'ature),a,ni which 
can be readily understood and the directions for its manu- 
facture and employment followed. 

The necessary apparatus consists, first, in a tube of glass 
closed at one end as shown in Fig. 1 ; near said extremity, 
at the zero mark, the word " vinegar " is inscribed to in- 
dicate the amount of vinegar to be employed. Above 
the zero, the tube is divided off.and the divisions are marked 
1, 3, 3, etc., so as to show the richness in acid,as will be de- 
scribed below. Second, there is a small sponge attached to 
a whalebone to be used to dean the tube after each ex- 
periment. Third, a pipette (Fig. 3), is marked to show a 
quantity of 0*35 cubic inch of liquid, so that the amount 
of vinegar for each test can be accurately measured. Lastly 
a flask of liquor, used as a standard acidimetric reagent, is 
added. 

One fourth of an inch of vinegar is taken into the pipette 
and retained therein by the finger, as shown in Fig. 3. This 
is allowed to flow into the graduated tube and the acidime- 
tric liquid, colored blue,is slowly poured in. The fluid soon 
becomes red when the tube is agitated by being turned over, 



the thumb stopping the opening. More of the test liquid is 
ad'jed, the mixture a second time shaken, and so on until 
the fluid in the tube becomes of the color of the red 
outer skin of an onion. The graduation on the tube, cor- 
responding to the level of the liquid, is then read off, and 
this shows the centesimal proportion of acetic acid contained 
in the vinegar. 

The reaction can easily be followed. The acidimetric 
liquor.prepared in advance,is a solution of borax and caustic 
soda. The proportion of these ingredients is calculated to 
correspond to a certain quantity of crystalizible acetic acid. 
The liquor is colored blue by litmus, and indicates by its 
change to violet red the moment when the saturation of the 
acid by the base is effected. 

Vinegars are sometimes adulterated with sulphuric and 
other mineral acids, which may be detected as follows : The 
vinegar to be tested is boiled with a few fragments of starch . 

Fig. 2. Fig. 1. 




It is then cooled, diluted, and a few drops of iodine tincture 
dropped in. With pure vinegar, the blue color of iodide of 
starch should show itself ; if no coloration ensues, a foreign 
mineral acid is present. Wine vinegars are frequently falsi- 
fied with wood vinegars (pyroligneous acid) : this last pro- 
duct almost invariably contains small quantities of sulphate 
of soda, the presence of which may be detected by the addi- 
tion of chloride of barium, which yields a white precipitate, 
sulphate of baryta. 



KING'S IMFBOVED SUFFOST FOS FBINTEBS' GALLEYS. 

The annexed engraving represents a simple little device 
designed to support a printer's galley when the same rests 
upon the case, during the process of making corrections in 
the type or during the transfer thereinto of type fiom the 
stick. Ordinarily the galley is rested against the ledge of 
the case or else placed diagonally across the latter, thus 
covering several letter boxes and necessitating its being 
moved whentverthe types contained in such receptacles are 
required. The present device sustains the galley in such a 
position that none of the boxes are wholly closed, so that 
access into any one of them may easily be had. 




As shown iu the engraving, it consists simply of a meta 
casting, forming a straight grooved piece between two pa- 
rallel pieces, disposed at the ends and at right angles there- 
to. The groove in the central portion and notches in the 
cross pieces fit over the transverse partitions of the case, 
and the galley rests against o ne crosspiece while the other 
presses against the longitudinal partition or edge. The in 
vention is a handy convenience for compositors. 

Patent now pending through the Scientific American Pa 
tent Agency. For further particulars address Messrs. John- 
son & King, 100 11th street, Brooklyn (E. D.), N. Y. 

_— m <•> m 

The hydraulic ram is especially useful where there is a 
small stream of water and only a slight fall. A fall of two 
feet, and a flow of li cubic feet of water— 92f lbs.— per mi- 
nute, will deliver O'OIO of a cubic foot of water per minute 
at a hight of 88 feet. 
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NEW DOUBLE SHAPING MACHINE. 

Messrs. B. Femau & Co., of Vienna, Austria, have re- 
cently put in market a double-acting shaping machine, of 
which the specialty consists in the arrangement of the feed 
motion, which will be understood by reference to the per- 
spective sketch and the detail. The boss of the driving 
pinicn is extended, and has a curved slot formed in it, which 
imparts an oscillating motion to a lever ; this motion is 
transferred to a horizontal shaft, through which it is con- 
veyed to the tool holder. On the front end of this shaft is 
a cast iron cap, which serves as a lever and also &■% a cover. 
In a slot in the cover (see Pig. 2) is placed a bolt, which can 
be moved up or down at will, 
the end of the bolt project- 
ing, as shown in Figs. 1 and 
2, into a triangular opening 
in the piece within the cap, 
so that the oscillating move 
ment of the cap gives great- 
er or less motion to the piece 
above mentioned, which car- 
ries at the upper end a pawl 
and ratchet driving a toothed 
wheel, that in its turn con- 
veys motion to a worm and 
wheel. The spindle of the 
latter carries a horizontal 
pinion gearing into a rack, 
and gives motion to the 
wheel. 



life and the products of our workshops. The great hurry, 
which has characterized our people, to reach results and to 
accumulate riches causes that neglect and superficial work- 
manship which is so prevalent. Scarcely a paper is pub- 
lished that does not contain in its columns some startling 
accident, accompanied by great loss of life, occasioned by 
defective machinery or ignorance in its management. Rail- 
road collisions nearly all result from these causes. The dis- 
astrous errors which frequently occur in many cities among 
chemists and druggists arise from an ignorance which never 
would or could exist if a compulsory and skillful training in 
schools established for the purpose, under practical as well 



Skilled Labor. 

The richest mines of 
wealth of a nation are its 
workshops, its factories, and 
its farms, filled with men of 
highly trained and skilled 
labor, it being a universal 
law that the world's great 
prizes go to the best. This 
is not simply an abstract 
question, but one affecting 
us all in our prosperity and 




success every day and every hour of the day, and every day 
in the year. France, Switzerland, Prussia, and Germany 
have laid us, and are laying us, every year under contribu- 
tions of millions of dollars for very superior workmanship, 
taste, and skill. Their silks, their laces, their cloths, their 
china and porcelain, their bronzes, their fabrics in metal 
and wood, and their objects of vertu and art could be largely 
produced in this country if we had developed and educated 
our artisans and mechanics up to the same perfection in 
workmanship that they have in those countries. 

Their mode of thorough instruction in their workshops 
and manufacturing establishments produces men of the 
highest order of training, ability, and skill. If we take, as 
an example, the small State of Wurtemburg, in Germany, 
with a population of 1,778,000, we find that they have forty- 
nine industrial and technical schools for the training of boys 
and educating them in all the industrial arts. In these 
schools there is a mercantile and commercial course, and one 
for the application of chemistry to the chemical arts and 
manufactures, where there are fifty- one professors and 
teachers of chemical and physical mineral- 
ogy, modeling rooms, mechanical work- 
shops, rooms for drawing, botanical garden, 
and astronomical observatory. There are 
other schools for building instruction and 
tradesmen, where builders are trained for 
masters and constructors of public works, 
etc., and plasterers, carpenters, grainers, 
painters, smith3,etc., are educated for fore 
men and masters; and the schools are 
crowded with those for whom they were 
intended, while the graduates are eagerly 
sought everywhere on the Continent for 
their superior excellence. 

There are also schools for education in 
all agricultural pursuits, in which practice 
is combined with theory, they havingunder 
their care four hundred square miles of ter- 
ritory. These schools are largely attended, 
for in one year 12,040 persons, in 523 
places, were getting a thorough, complete, 
and practical agricultural education. Con- 
nected with these schools are institutions 
for practical training in anatomy, physiol- 
ogy, and diseases of animals ; and a smithy 
is attached, in which 4,000 animals were 
shod per year. 

The result of this discipline is shown in the superior skill 
of the workmen, the excellence of all their works in the arts 
and sciences, and the harmony existing among them. A 
thorough acquaintance with a particular industry necessi- 
tates a wide range through the field of knowledge, and makes 
a familiarity with all the causes which produces such effects. 
The brain is the motive power as well as the guide, for it 
points the way, and all things move as it points. Skilled 
labor is its own protection. While its progress may be tem- 
porarily impeded by the glittering tinsel of some superficial 
work, yet its final success is conclusive proof that " all is 
not gold that glitters," for merit in all things must win. 

Carelessness and ignorance are the most fruitful sources 
of loss of life and property. Proportionately, as the mind 
becomes trained and disciplined, carelessness ceases ; greater 
care is manifested in the management of all the affairs of 



DOUBLE SHAFINa MACHINE. 

as theoretical masters of the particular industry sought to be 
acquired, had been gone through. We often read of the 
falling of a floor filled with people. This shows an ignor- 
ance of building and of the strength of different materials, a 
knowledge of which is so indispensable in this important 
branch of industry. Schools established for a thorough 
training In mining would not only save life and property, 
but cause a more profitable dcTplopment of our mineral 
resources. 

" Knowledge is power. " It is the limiting director of tlie 
productiveness of all labor. As a knowledge of all the arts, 
a thorough acquaintance with the laws of nature exists, so 
will be the progress in improvement in all the affairs of life. 
Its application to all the industries causes a greater produc- 
tiveness from the same labor. It has decreased the labor of 
farming, and increased its producing power. The supersed- 
ing of the scythe and the cradle by the mowing and reaping 
machines has enabled a much greater number of acres to be 
tilled ; at the same time a larger value is realized from the 
same quantity of land 



Sir Isaac Newton's Experiments. 

When Sir Isaac Newton changed his residence, and went 
to live in Leicester Place, his next door neighbor was a 
widow lady, who was much puzzled by the little she had 
observed of the philosopher. One of the Fellows of the 
Royal Society of London called upon her one day, when, 
among other domestic news, she mentioned that some one 
had come to reside in the adjoining house, who, she felt 
certain, was a poor crazy gentleman, " because," she con- 
tinued, " he diverts himself in the oddest ways imaginable. 
Every morning, when the sun shines so brightly that we 
are obliged to draw the window blinds, he takes his seat in 

front of a tub of soapsuds, 
and occupies himself for 
hours blowing soap bub- 
bles through a common clay 
pipe, and intently watches 
them till they burst. He is 
doubtless now at his favo- 
rite amusement," she added ; 
" do come and look at him." 
The gentleman smiled, and 
then went up stairs, when, 
after looking through the 
window into the adjoining 
yard, he turned round and 
said: "My dear madam, the 
person whom you suppose to 
be a poor lunatic is no other 
than the great Sir Isaac 
Newton, studying the re- 
fraction of light upon thin 
plates, a phenomenon which 
is beautifully exhibited upon 
the surface of a common soap 
bubble." 

This anecdote serves as an 
excellent moral not to ridi- 
cule what we do not under- 
stand, but gently and indus- 
triously to gather wisdom 
from every circumstance 
around us. — Druggist's Cir- 
cular. 




DOUBLE SH&FINO MACHINE-SECTIONAL VIEW, 

The greater the skill, the greater the wages. Every hour 
spent in improving the mind is a bid for increased pay. 
"The laborer is worthy of his hire," and that worth is en- 
hanced just in proportion as a knowledge of his work is 
great or small. The foreman of a workshop receives greater 
compensation than any other workman. Why ? Because he 
possesses greater intelligence on all matters connected with 
the work. This subject is capable of being drawn to a great 
length ; but enough has been said to show the benefits aris- 
ing from knowledge and skill in all branches of industry, and 
that industrial and technical schools should be established 
every where.— PWJa(ic?j)Ai<i Inquirer. 



The volunre of a confined mass of gas is inversely pro- 
portional to the pressure to which it is exposed ; the smaller 
the pressure the larger the volume, and the greater the 
pressure the less the volume. 



Corner Lots. 

To persons about to build a residence in the city, the fol- 
lowing article from the Land Owner, on the most desirable 
corner to locate on, will be read with interest : 

When a lot is on the northwest comer of two streets, it is 
best, in a sanitary point of view, for its frontage to be on the 
west side of the street and the depth on the north side. The 
house thus gets the sun in the front bed rooms in the morn- 
ing, and on the side of the house, looking south, nearly all 
day. When a lot is on the northeast corner, it is best that 
its frontage should be on the east side and its depth on the 
north side of the street. The east side of the street looks 
west, from which quarter our prevailing cold summer winds 
come. AH rooms looking west are very cold at night, espec- 
ially at the time of year when sudden changes of temperature 
are common. If the front bed room windows face the east 
side of the street, they can be kept closed at night and air se- 
cured from the sheltered side windows on the north side of 
the street, on which the sun shines nearly 
all day. If a lot is on the southwest cor- 
ner, it is better that the frontage be on the 
south side, and its depth on the west side 
of the street. The rays of the sun do not 
strike the south side of the street, while 
they do strike the west side in the early 
half of the day — thus getting the sunshine 
and heat in the front bed rooms at the 
most desirable hours. When a lot is on 
the southeast jorner, it is best that it should 
have its frontage on the south side and its 
depth on the east side, for the reason, be- 
fore stated, that the sun does not strike 
the south side of the street, while its rays 
are poured on the east side from about 
noon till 5 p.m. The cold winds of night 
can b« kept from the best (the front) bed- 
room by having the windows closed on the 
east side and by opening them on the south 
side. These are important facts to be re- 
membered by those who are subdividing 
large lots for sale, or by those who are 
erecting houses on large corner lots, where 
they are in a position to front them either 
way. 
No one looking for a residence site, who can afford to buy 
a comer lot, should fail to do so. By having a corner all dif- 
ficulty about securing abundant sunshine and air in each 
room is avoided. Of almost equal value with sun and air is 
the cheerfulness of rooms in a corner house. The effect upon 
women, who have little exercise or change, is exceedingly 
beneficial. There is, from a corner house, an outlook that 
whiles away many an hour which would otherwise be dull to 
the dweller in the house. The average cost of a corner lot 
over a middle one in a residence location is 40 per cent, and it 
is worth more than this difference. A corner house will rent 
for nearly enough more than a middle one to justify the pur- 
chase of the former from an investment point of view 
alone. Those who wish a sunny, well aired, and really 
cheerful dwelling should strain every point to secure a cor- 
ner. Better a corner and poorer house than a fine house 
hemmed in between other dwellings. 
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FILTEBS AND LIQUID METEBS. 
In many localities, where tlie water supply ih drawn from 
rivers adjacent to cities or from sources liable to be contami 
nated by decaying organic substances, filtration of the fluid, 
before using it for drinking or cooking, is an important sa- 
nitary precaution. To this end various devices have been 
invented, all so constructed that the water passes through 
certain substances which, while arresting the passage ot 
matter mechanically suspended, are sometimes of such a 
nature as to absorb deleterious gases and effete substances. 
In the annexed engravings, from Knight's " Mechanical Bic- 
tionary"*, will be found representations of several different 
inventions in the filter line. 

liABORATORY KILTBKS, 

used by chemists, are of the simplest construction, and are 
represented at a and 6, in Fig. 1. The first is made of a cir- 
cle of bibulous paper, folded and opened into a quadrant and 
inserted into a funnel of glass or paper. For filtering mat- 
ters which become viscid on cooling, such as gelatin, tallow. 

Fig. 1. 




wax, etc., the apparatus shown at b is used, in which the fil- 
ter is placed within a water bath which has a leg heated by 
an alcahol lamp. 




DOMESTIC FILTEKS 

are frequently made in the form of a submerged jar or box 
composed of porous stone, through which the water passes 

and is withdrawn by an ex- 
^^' "'" terior faucet, as represen- 

ted at c. Fig. 1. In another 
form the filter is placed 
within a barrel, and the 
water passes through a 
coarse filter, D, Fig. 2, and 
up a central tube, C, to an 
upper chamber and thence 
through filtering material 
placed between two perfo- 
rated diaphragms, F t). 
The water is drawn from 
the lower annular chamber 
by a siphon, G', having a 
stop cock at its lower end. 
A good domestic filter is 
easily constructed of a deep 
wooden tub divided by a 
Sipkon-Fiiter. ^j^j^^ vertical partition 

through the middle, the partition being perforated near the 
bottom. The tub should be nearly filled on both sides of 
the partition with granulated charcoal, made from sugar 
maple and screened through a mesh of one sixteenth of an 
inch, the fine dust being separated by bolting. The foul 
water enters the tub on one side, passes down and through 
the holes in the partition, and rises up on the other side, leav- 
ing all its impurities in the charcoal. Fig. 3 is a 

KEVEllSIKLB FILTEn 

interposed in a length of pipe. The pig. 3. 

water flowing from A to the filter- 
ing surface, T, has its impurities 
detained, while the strained water 
runs off at B. When the filter sur- 
face, T, has become foul, the 
handle, H, is turned, throwing the 
dirt to the delivery side, where it 
carried off by the current of pass- 
ing water. A 

CHARCOAL FII-.TEK 

in shown in Fig. 4, which is 
used for sugar refining. Upon 
the bottom of a high cylindrical 
vessel, which is charged with ani- 
mal charcoal, C, a filter cloth is 
spread, and upon this the lower 
charcoal layer is tightly packed, while the remainder of the 
filling is left loose. Another cloth and a perforated plate 
complete tha column. The sirup to be filtered is let in from 
the cistern, S, the supply being regulated by the ball cock, 
bd. i is a tube by which air is allowed to escape, and m a 
manhole for giving access to the interior for cleansing, etc. 
An arrangement of a filter in connection with a cistern is 
represented in Fig. 5. The water passes down through the 
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charcoal or other filtering material in a permanent chamber, 
on one side of an axial division, and, after passing beneath 



Fig. 



the latter, rises up and is 
drawn off from the other 
side. 

In order to ascertain the 
quantity of a liquid dis 
charged or received through 
an orifice. 

MECnANICAr, MQUIll METEliS 

of various forms are em- 
ployed, the principal being 
known as the diaphragm, the 
balanced(in which compressed 
air is used), the piston, the 
propeller, and the flexible 
tube and roller. 

In Fig. 6, at A, is shown 

THE SIEMENS AKD HAI.SKE 
SI'IKIT METER, 

which registers the quantity 
of spirit discharged and also the amount of absolute alcohol 
contained therein. The liquid entering at a passes through 
the pipes, c d, one of which terminates in a chamber, e, 
whence it is carried by the pipe, /, through the vessel, g. 
The other conducts it directly to the upper part of g. The 
parts of the pipes passing through g are perforated so as to 
make currents in the vessel in order thoroughly to mingle 
the spirit, and the two pipes meet at /*, whence the liquid is 
led by i into a chamber, .;', and thence to the volumeter. 

Fig. 6. 




Fillr, 



- Cislirn. 




Liquid-Meters, 

which is a hollow druM, I, having a concentric cylinder, m, 
the space between the two being divided into three compart- 
ments. Three slits in the central cylinder permit the liquid 
to flow successively into each compartment, as it in turn oc- 
cupies the lowest position, and the apparatus remains sta- 
tionary until the lower chamber is full. The discharge of 



this then begins, while tlie aperture through which it re- 
ceived its supply is carried, by the rotation, above the liquid 
in the central chamber. The registering dials are actuated 
in the usual manner. The amount of i)ure spirit is deter- 
mined by a hydrometer, n, in the tank, q, the instrument be- 
ing filled with alcohol, and rising and lalling according to 
the density of the spirit. Its motions actuate suitable regis- 
tering devices which give an indication each time the volu- 
meter is emptied, and to an extent showing the quantity of 
pure spirit contained therein. 

dtjboy's water Mh:TBll 

is represented at B. A diaphragm, h, in a casing, «, carries 
a closely fitting metallic disk, c, held in position by the rod, 
(J. Water enters through either duct, o or /, raises the 
diaphragm, and forces out the water on the opposite side 
until the vessel is full, when the diaphragm fits against that 
side. When the weight rises to the top, that side is given 
a preponderance, causing the vessel to turn on its pivots 
until the relative places of the sides are changed. At the 
same time, the supply opening is closed and that for dis- 
charge opened. Payton's meter, (', same figure, contains 
two S-shaped arms, whose extremities are during rotation In 
close contact with each other and with the sides of the box. 
The arrows indicate the direction of the current. 

ATWII,T,'S PULSATING VISTON METER, 

Fig. 7, has a piston, E, which tarns on an axle shaft com 
Fig. 7. 




I'n'.mlin-^- Piston Meter. 

municating motion to the register and carrying an arm 
which, at the end of each stroke, changes a cylindrical 
valve. F', so as to cause the water alternately to enter and 
discharge from the measuring chamber at opposite sides of 
the Internal partition, C. The spiral vane meter, shown in 
Fig. 8, is <!imply a water wheel within a pipe connected to 
a register to indicate the flow of water. The flow is regula- 
ted by a sliding valve. In 

VOUNfi's SI'IKIT METER, 

same figure, a float, O, in the measuring chamber, is at- 




ISpirnl- Vftiie .Meter. Young's Spirit-Meter. 

tached to each end of a pivoted beam. The alternate down- 
ward motion of the floats, as the chambers are discharged, 

Fig. 10. 




Liquor- Thief. 

directs the induction flow from one to the other. The valve 
stems have a limited sliding motion in the floats, so that each 
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of the latter will rise to a sufficient hight without raising 
the valve to permit of emptying the chamber. At the point 
of discharge, the weighted rod, J, is thrown past the verti- 
cal and, closing the valve to one chamber, opens the induc- 
tion pipe to the other, depressing that float sufficiently to 
close the escape valve. In 

sickles' meter. 

Pig. 9, the liquid flowing into the chamber, D, is, by means 
of the valve, C, admitted alternately to each end of the hol- 
low valve, B, which is divided into compartments by the 
partitions, I I'. Prom these the fluid flows alternately 
through appropriate portsjbehind the pistons, a a, on the 
rod, b, which has tappets that strike the pins, e c', on the 
upright shaft, d, causing its partial rotation and operating 
the slide valve, C, which admits the fluid into the compart- 
ments of the valve, B. 

We add, in Pig. 10, one more device used in connection 
with liquids, to which the name of 

LIQUOR THIEJ' 

has been applied. It is simply a tube which is let down 
through the bung hole of a cask and then closed, so as to 
withdraw liquid therefrom. It is closed at the bottom by a 
plug, actuated by a rod passing through the top, as shown. 



wedges, the planed face," B, of the bar is set at a true right 
angle to the surface of the plate, and tested by a square. 
The next operation is to mark off the top or uppermost face, 
and the question here arises ; Shall it be so marked that 
there will be an equal amount of metal taken off the top and 
bottom faces, or otherwise? First, then, since the quality 



®nds may be marked by the compass calipers and compasses, 
as shown in Pig. 181, A being the bar, and B B the compass 
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MARKING OUT ENGINE GUIDE OR MOTION BARS. 

If an engine guide bar is to be made parallel in its breadth 
and thickness, it may be marked off from the directions al- 
ready given for marking a .scale. Such bars, however,should 
always be made thicker in the middle than at the ends (as 
they are always made in English locomotives) for the fol- 
lowing reasons: If the strain upon the bars is equal at all 
parts of the stroke, the middle of the bar will be subject to 
deflection because of its distance from the blocks or sup- 
ports at the ends. Again, towards and at the end of the 
stroke, the connecting rod stands nearly parallel with the 
center line *of the bore of the cylinder, and then the strain 
upon the guide bars is very slight ; but as the stroke pro- 
ceeds, the angle of the connecting rod increases until (near 
the center of the stroke) it becomes the greatest, and there- 
fore places the most pressure upon the guide bars. If, then, 
the latter deflect in consequence of this pressure, the gland 
and packing ring in the cylinder cover act as a fulcrum, and 
the piston rod as a lever, forcing the piston against the top 
and bottom of the bore of the cylinder, tending to wear it 
oval and also to wear it to a larger bore in the middle than at 
the ends, beciuse the deflection of the bar is inappreciable 
at the ends, whatever it maybe in the middle. That the de- 
flection of such bars is sufficient to be of practical importance 
will be perceived from the following : 

During the years 1864, I860, and 1866, I fitted up under 
contract nearly one thousand guide bars (for locomotives) 
their average size being about 30 inches long, Si inches 
broad, and'lf inches thick or deep at the ends, and]3 inch 
es thick in the middle of their length. They were filed 
up in the vise, and made practically true to a surface 
plate. When the first few sets were delivered to an in- 
spector for examination, they were rejected on the ground of 
being hollow in their length, to a degree plainly perceptible 
in the surface plate marks, which showed very plainly at the 
ends of the bar, and graduated away until, in the middle of 
each bar, they were barely perceptible. This difference was 
obviously in the wrong direction, since the middle of the bar 
should, if there be any difference.mark the plainest, because 
it sustains the most abrasion. I was sent for by the inspec- 
tor, who had a bar placed upon the bench, supported by a 
block of wood under each end ; and by request, I applied 
the surface plate, and found, to my astonishment, the marks 
to be as above stated. As a consequence, the whole of the 
set of eight bars were returned to me to be refitted. Upon 
replacing them in the vise and applying the surface plate, I 
found each bar to mark as true and even as could be desired, 
and hence returned them untouched, perceiving that the bars, 
stout as they were, deflected from their own weight, the 
amount of the deflection being doubled by supporting them, 
in the one case in the middle and in the other by the ends. 
The inspector claimed that, by testing the bars while sup- 
ported at their ends, he had tested them in the position in 
which, and supported them as they would be, when in their 
working places : but since no provision had been made for 
holding them (while being filed up) in that position, and since 
the top bars stand upside down when upon the engine, it 
was plainly impracticable to file them up in such a position. 
The bars were passed, the controversy having served to de- 
monstrate their appreciable deflection, and also that the bot- 
tom bars should be filed up a little rounding and the top 
ones level in their respective lengths. To mark off such a 
bar as is here described, one face must either be first trued 
up, or the marking-off must be performed at two separate op- 
erations. The better plan is for the marker-off to examine 
the bar as to size, and have one face planed off. If either 
face appears defective, it should be the first planed. If the 
bar appears sound all over, the outside edge face of the bar 
should be the one to be planed off preparatory to marking 
off ; and in setting it to surface it, care should be taken to set 
it true with the top and bottom faces, if they are parallel to 
each other ; and if not, to divide whatever difference there 
may be between them. The bar may then be placed upon 
the marking-off table in the position shown In Pig. 177, A 
being the marking-off plate, B the guide bar, C C pieces of 
wood to lift the bar off the plate. By means ol small thin 
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of the metal is the best towards the surface, it is a consider- 
ation to take off as little as possible, so as to leave a hard 
wearing surface ; this may appear a small matter, but it is 
always right to gain every superiority attainable without 
cost. Theref 0Te,all other things being equal, we should pre- 
fer to take as little metal off the top face as would be suf- 
ficient to make it true, and should therefore mark it out with 
that view. Here, however, another consideration arises, 
which is that the outline of the bottom face is not straight, 
and cannot therefore be planed lengthways from the center 
of the bar to the ends ; and if such bottom face is to be shaped 
across its breadth, instead of lengthways, it is a compara- 
tively slow operation, and much time will be saved by so 
marking off the bar that the bottom will only just true up, 
so that all the surplus metal will be cut off the top face, 
which, being done in a larger machine, and lengthways, is a 
much more rapid operation. There is, however, a method of 
obtaining both the advantage of taking as little as possible 
off the top face, and planing the bottom face for the most 
part lengthways. It is shown in Pig. 178, A being the bar; 



calipers set to the required distance. At the junction of the 
marks thus made, we make a light centerpunch mark, and 
mark off the circles for the holes,first marking a circle of the 
requisite size and defining its outline by other light center- 
punch marks. We next draw from the same center a circle 
smaller in diameter, and define its outline also by small cen- 
terpunch marks; after which we take a large centerpunch, 
and make a deep indentation in the center of the circle, 
which will appear as shown in Pig. 188. The philosophy of 
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the two faces, B B, may be first planed parallel (as required) 
with the face, C ; the back of the bar may then be planed in 
two operations from the point, D, to the junction with B at 
each end. Were the method of procedure employed, it 
would pay to leave the most metal to come off the back of 
the bar ; but there are yet other considerations,which are the 
facilities in the shop. If the shaping machines are not kept 
fully occupied, while the planing machines are always in de- 
mand, it will pay (if there are not many bars to be planed) 
to leave as little as needs be to be taken off the bottom of 
the bar and the remainder off the top. If, however, many 
bars are to be planed, the most economical of all methods 
will be to plane the backs by placing, say, 8 of them at a time 
across the table of the planer, cutting off the ends at the 
same chucking. Supposing this plan to be adopted, we set 
the scriber of the marking block just below the lowest part 
of the surface of the bar, and draw a line along its planed 
surface, and then another line along each end, to denote the 
thickness of the parallel parts at each end, making this line 
longer than is necessary, as a guide in setting the bar in the 
shaper (in case the ends are shaped and not planed). We 
next mark off the length of the bar at the ends, using a 
square and allowing about an equal amount to be taken off 
each end ; and then, still using the square, we mark a line 
equidistant between the end lines, to denote the center of the 
length of the bar, which will then present the appearance 
shown in Pig. 179, the inside line, A A, being for the top 




marking the holes in this manner is as follows : If the out- 
side circle alone is marked, there is nothing to guide the 
eye during the operation of drilling the holes (in determin- 
ing whether the drill is cutting the holes true to the marks 
or not) until the drill has cut a recess nearly approaching the 
size of the circle marked ; if the drill is not cutting true to 
the marks, and the drawing chisel is employed, it will often 
happen that, after the first operation of drawing, the drill 
may not yet cut quite true to the marks ; and it having entered 
the metal to its full diameter, there is no longer any guide to 
determine if the hole is being made true to the circle or not. 
By introducing the inside circle, however, we are enabled to 
use the drawing chisel, and therefore to adjust the position 
of the hole during the earlier part of the operation ; so that 
the hole being cut is made nearly if not quite true before 
the cutting approaches the outer circle, which shows the full 
size of the hole. If, on nearly attaining its full diameter, 
the outer circle shows it to be a little out of truth, the cor- 
rection is easily made. It is furthermore much more easy to 
draw the drill when it has only entered the metal to, say, 
halt its diameter than when it has entered to nearly its full 
diameter. 

The object cf making a large centerpunch mark in the 
center is to guide the center of the drill, and to enable the 
operator to readily perceive if the work is so set that the point 
of the drill stands directly over the centerpunch mark. This 
is of great importance in holes of any size whatever, but 
more especially in those of small diameter, say, for instance, 
J inch, because it is impracticable to describe circles of go 
small a diameter whereby to adjust the drilling ; and in these 
cases, if the drill runs out at all, there is but little practical 
remedy. The centerpunch marks for such holes should there- 
fore be made quite deep, so that the point of the drill will be 
well guided and steadied from the moment it comes into con- 
tact with the metal, in which case it is not likely to run to 
one side at all. If a motion or guide bar requires to have 
one corner rounded off, as it should have to prevent its leav- 
ing a square corner on the guide block, which would weaken 
the flange of the latter, the corner cannot be marked off, but 
a gage should be made as shown in Pig. 188, A in the left hand 



face, the lines, E, for the parallel ends, the lines, B B, for 
the ends, and the line, D, denoting the middle of the length 
of the bar. We now turn the bar so that its planed face is 
uppermost ; and setting a pair of compasses to the required 
thickness of the middle of the bar, we set one point at the 
junction of the lines, A and D, mark off with the other point 
a half circle, and then (turning the bar over) adjust it upon 
the table, as shown in Pig. 180, A being the table, and B a 




block of wood and wedge to adjust the bar so that, if the 
scribing block be applied along the table, the needle or 
scriber point will mark just fair with the top of the circle 
at D and the mark, C, at the end of the taper part of the bar, 
A (the mark, C, showing the required distance from the end 
of the bar). Having made the adjustment, we draw the 
line, E, thus completing the marking of that half of the 
bar. We next remove the block of wood and wedge to the 
other end of the bar, and repeat the last operation, when the 
marking of the bar will be, so far as its outline is concerned, 
complete. It will be observed that we have drawn the lines 
in each case on the one planed surface of the bar only, and 
not all around the work. The reason for this is that the 
planed face is a guide, whereby to chuck the work and en- 
sure its being set true. In the absence of one true face, it 
would be necessary, in marking off the first face, to mark 
the lines all around the work, which, when planed up, would 
serve as a guide whereby to set the work during the succes- 
sive chuckings. 
After the faces and ends are planed up, the holes in the 
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figure being a piece of sheet iron,say ^-^ inch thick, with the 
lines, B and C, andthe quarter circle, D, marked upon its sur- 
face. The metal, G, is then cut away, and the edges carefully 
filed to the lines, thus forming the gage. A, which is shown 
upon the bar,F, in the position in which it is applied when in 
use. It is obvious that such a gage will scarcely suffice to get 
upa very true round corner; this, however, is accomplished by 
leaving the corner of the work a little full to the gage and 
then filing it up to the piece of work fitting against it. 

Reference having been made to drawing the position of 
the recess formed by a drill before it has entered the metal to 
its full diameter, we may as well explain that process. Sup- 
pose A, in Fig. 184, to represent a piece of metal requiring 

to have a hole of the size of 

the circle, D, drilled -in it, and 
that the recess cut by the drill 
is out of true, as shown by the 
circle, C. A round-nosed chisel 
is then employed to cut, at D, 
the groove there shown, run- 
ning from the outside to the 
center of the recess, and which 
will have the effect, when the 
drill is again introduced, to draw the recess toward that side, 
thus causing the recess to be true with the marks. 




The largest flouring mill in America, it is said, is owned 
by Hon. C. C. Washburn, of Minneapolis, Minn. It is seven 
stories high, and crowded with machinery from top to bot- 
tom. Its cost was $300,000, has 40 run of burrs, and turn* 
out 1,000 barrels of flour per day. 
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MILLEB'8 SECOIL CHECK FOS GTTN8. 

We illustrate a novel invention which is quite sure to be 
appreciated by soldiers, sportsmen, and all who handle fire- 
arms to any extent. Regulation rifles frequently kick with 
tremendous vigor, and theie are few of our hunting readers 
who will not be able to recal lame shoulders and perhaps a 
few bad bruises, produced by the unexpectedly forcible re- 
coils ot their guns, especially in duck and pigeon shooting. 
The present device is intended to check this backward blow 
by neutralizing the same through the medium of a spring, 
and thus to admit of the use of much heavier charges in the 
piece and to insure steadiness of aim. 

The exterior of the invention is shown in Fig. 1. From 
the section. Pig. 2, it will be seen that the hinged check 
plate. A, is applied to the lower part of the stationary butt 




plate, and is guided by the portion, B, entering a suitable 
recess in the stock. Its outward movement is regulated by 
the flanged edge of said portion, B, which catches on the 
butt plate, as shown. C is a center pin on the cheek plate, 
which is surrounded by a coiled spring. The latter holds 
the device out from the butt, and also yields before the 
shock, thus breaking the force of the same, and rendering 
its effect upon the shoulder a mere push instead of a sharp 
blow. By means of the screw which holds the spring, the 
tension of the same may be regulated at will. 

The invention is readily constructed, and may be applied 
to any gun. Patented through the Scientific American Pa- 
tent Agency, November 2, 1875. For further information 
address the inventor, Mr. W. D. Miller, care of J. H. John- 
ston, Great Western G an works, Pittsburgh, Pa. A working 
model is on exhibition at the jewelry store at 843 Broadway, 
New York city. 



IMPEOVED UNIVEESAL WHEELWEIGHT'S MACHINE. 

We illustrate herewith a new universal wheelwright's 
machine, which is designed for planing the rims of vehicle 
wheels on three sides after said rims are driven on the spokes. 
When the rim con- 
sists of short sec- 
tions, it is necessa- 
ry that each sec- 
tion shall conform 
to a circle greater 
than the circle of 
the wheel, so as 
to give a rise at 
the joints, which 
the tire will bind 
down, thus strong-- 
ly arching and 
bridging these 
weak points. In 
order to produce 
this rise, the fel- 
lies are generally 
shaped out to the 
desired circle be 
fore they are dri- 
ven on the spokes. 
They always,how- 
ever,need redress- 
ing by hand, as 
the aforesaid work 
cannot be per- 
formed with suf- 
ficient accuracy to 
insure the meet- 
ing of the joints 
either on the peri- 
phery, the face, or 
the rear sides. It BUFFINGTON 

is also necessary 

to form the rim, when finished, thicker where it rests upon 
the spokes than under the tire. This labor, in common with 
the foregoing, has also heretofore been accomplished by 
hand. With the present machine the whole is quickly done 
in a single operation. 

In construction the apparatus resembles a " two-sided 
sticker," having a horizontal and vertical mandrel with self- 
feeding arrangements. It has also a buzz planer table over 
the horizontal cutter head. Extending out from the front 
side of the machine is an arm, upon which suitable devices 
are mounted for carrying a self-centering chuck, in which 
the wheel is held by the point of the hub during the planing 
of the rim. To this chuck, a cam-shaped disk is attached, 
which has as many faces as there are joints or sections in 
the wheel rim. The wheel is fastened in the chuck, so 
that the joints in the rim correspond with the high points 
of the cam. The wheel now being elevated to the proper 
hight by means of a screw, friction gears, and lever, it is 



moved toward the machine, the chuck, to this end, being 
mounted on a collar, loosely fitted on a sleeve and having 
about ten inches to-and-fro play. The face of the wheel 
rim then resting over the horizontal cutter, the buzz planer 
table is lowered to give the required depth of cut, and the 
wheel is rotated and planed to a true face. The table is 
raised so as to taper out the cut gradually, leaving a true 
surface. The wheel and chuck are then moved back to al- 
low the rim to clear the buzz planer, when they are both 
lowered until the rim rests on three stops. The operator 
now pushes the wheel toward the machine, the rim sliding 
under the horizontal cutter head and feed roller, and the pe- 
riphery coming in contact with the vertical cutter, which is 
composed of bevel saws. The nut on which the chuck is 
mounted rests against a stop, preventing the movement of 
the wheel toward the machine. The feed roll then rotates 
the wheel, the horizontal catter planes the rim to thickness 
and the required bevel, and the vertical head dresses the 
periphery. 

The cam- shaped disk resting against a stop gives the 
wheel a vibrating motion to and from the vertical cutter 
head, by which the rise at the joints is produced. The wheel 
is so placed in relation to the line of the feed roll shaft that 
the latter is inclined to draw the wheel tojvard the machine, 
always keeping the cam against the stop, causing a uniform 
vibration. Bent rims are dressed to a true circle by remo- 
ving the stop, so that no vibration whatever is imparted. 

It is stated that with this machine the wheels are made 
with certain uniformity, that all ordinary material can be 
planed straight out of wind and square on the buzz planer 
table, and to thickness on the sticker table. A saw board or 
table, can be substituted for the buzz planer table, and a saw 
for the cutter head, when all kinds of straight sawing can 
be done. If it be desired to perform a still greater range of 
work, one of Messrs. Bentel, Margedant, & Co.'s universal 
wood- worker tables, with back top, bevel rest, gaining frame, 
etc., may be attached. 

On the reverse side of the machine, a spoke-sawing wheel 
and a tenoning and boring apparatus is arranged, the whole 
of simple construction. The hollow auger is secured to the 
mandrel and carries a dished saw which, at one rotation ot 
the wheel, saws off the spokes and bores the tenons. 
Wheels from 30 inches to 6 feet in hight may, we are in- 
formed, thus be tenoned as desired. The change from a 
wheel tenoner to a boring or routing machine may be quick 
ly made without tbe use of a wrench, and all kinds of boring 
may then be done. Two men may operate, on opposite sides 
of the machine, on difEerent work at the same time. A hori- 
zontal shaper may be made of the rim planer which will 
shape, round, and corner all ordinary work. The capacity of 
the rim planer is 35 to 50 sets of wheels in ten hours; that 
of the wheel tenoner is much greater. The wheel tenoner 



AMEEICAN SILK-SPINNING MACHINEBY. 

It is estimated that 6,000 persons are employed and over 
$10,000,000 capital invested in the extensive silk factories 
of Paterson, N. J. The process of silk making begins with 
the assortment of the skeins of raw silk, which are imported 
from Japan, Italy, China, and France ; then follows washing 
in soap and water to eet rid of the gummy material left by 
the worm, and then drying in an ingenious apparatus which 
throws out the water by centrifugal force. Winding next 
follows, when the silk is wound off from the skeins upon 





AND FOBNEY'S WHEELWBIOHT'S MACHINE. 



is, if desired, made separate, and with or without the boring 
attachment. The varied capabilities of the machine appa- 
rently fully justify its title of universal. In point of econo 
mizing room and in combining the functions of several usu- 
ally distinct machines, the invention will prove one of 
much utility to wheelwrights and wood workers generally. 
Manufactured by Messrs. Bentel, Margedant, & Co., Ham- 
ilton, Ohio. For further information, address the patentees, 
Messrs. Bufllngton & Forney, Burlington, Iowa. 



bobbins, after which the bobbins are taken to the doubling 
rooms, and there the silk from two, three, or four spools is 
wound together upon one. Finally the silk is spun, and 
this is done upon spinning frames of two or three stories and 
containing hundreds of spindles which revolve at a very 
high velocity. 

The manufacture of these frames has recently been be- 
gun by the Danforth Locomotive and Machine Company, of 
Paterson, N. J.,andnumerousimprovementshavebeen added. 
We give herewith an engraving oft he two story frame, which 
is adapted to either tram or organzine, and is made of any 
desired length and to contain any required number of spin- 
dles. The latter are adjusted with nicety, and are capable 
we are informed, of running at a speed of from 7,000 to 
8,000 revolutions per minute without perceptible wear. The 
machine also has a longer drag than is usual, which gives 
the thread a better opportunity to become properly twisted, 
and thus free from the kinks or curls so annoying to silk ma- 
nufacturers. 

Silk making in Paterson, in Hartford, Conn., and in some 

localities in this 
city is an indus- 
try of which the 
growth has been 
more rapid than 
is generally real- 
ized throughout 
the country. 

The exhibition 
of silk machinery 
of American pro- 
duction, which, it 
is promised, will 
be made at the 
Centennial, will, 
we believe, attract 
the attention of 
manufacturers the 
world over, and 
perhaps serve to 
emphasize the 
fact that already 
- excellent silks of 
Am erican make 
are found on the 
counters of the 
dry goods ware- 
houses, in close 
and in some cases 
successful compe- 
tition with those 
from celebrated 
foreign looms. It 
is very much to be 
regretted that a 
recent conflagration in Paterson has destroyed a large 
amount of very fine silk machinery, including two large 
looms especially constructed for exhibition at the^ Cen- 
tennial. 



An article called fish flour has been brought forward in the 
last few years. The flour is prepared from dried fish, tho- 
roughly desiccated, and then ground in a mill. 



Von Bclow, the pianist, says beer drinking is the great 
fault of his countrymen. They do not get drunk, but drink 
till their blood becomes sluggish and their brains stupid. 



TSew node of llInmlnatloD for lilehtbouses. 

Professor Batestrieri, of Naples, proposes for this purpose 
an apparatus composed of several disks of polished silver or 
copper, so arranged as to transmit successively ihe light re- 
ceived,so that all the rays falling upon the disks are concen- 
trated into one powerful beam. The invention resembles 
the system of Presnel, but the latter utilizes only about one 
third the light received, while M. Balestrieri's device, it is 
said, utilizes the greater portion. With an oil lamp having 
a burner 2'7 inches in diameter, at a test of the above de- 
scribed apparatus, a beam of light was transmitted which 
enabled a newspaper printed in ordinary type to be read at 
the distance of 6 ot a mile. 
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GSEENHOUSES AND H0TH0TT8E8. 

The long winter of our Northern and Middle States tries 
the patience of our gardeners, and renders doubly accepta- 
ble any hints and directions for the construction of green- 
houses, wherein plants can be nurtured till the advent of 
spring ; and where propagation can be carried on, so that a 
large supply of plants, both for flowers and fruit, may be 
ready for planting out as soon as the frost leaves the ground. 
Where the horticul- 
tural operations are 
extensive, the plan 
shown in our Fig. 1 
is perhaps the best 
that could be adopt- 
ed. The buildings 
can be constructed of 
any required size, 
and the heat is well 
confined to the back 
of the house by the 
brick wall. Flues are 
built in the wall with 
furnaces at the ends ; 
or steam or hot wa- 
ter pipes are used for 
heating. Grape vines 
are usually trained 
under the sloping 
roof, and thus enjoy 
the maximum of light 
and sunshine. The 

wall is very handy in a fruit garden, even when not covered 
with glass. Fruit on trees trained against a brick wall (as 
shown on the left of Fig. 1) ripens much earlier; indeed, in 
England peaches and nectarines will hardly iipen at all in 
ordinary seasons unless the trees enjoy the reflected heat 
from a wall, which, by the way, should be painted black. 
Gardeners who devote much time to the cultivation of the 



a bronze tazza, ornamented with well known decorative 
plants. The margin is fringed with isolepis graalis, used ex- 
pressly to tone down the harshness of the metal work. Two 
or three plants of the palm-like curculigo, says a correspon- 
dent of the English Garden, from the pages of which we 
select the engraving, are placed in the center; and these, by 
furnishing bold and graceful foliage, contrast well with the 
horizontal lines^ of the tazza below, while their cool and 

Fie. 1 




BECENTLT CONSTBUCIED HOTHOUSES. 

deep-toned greenness forms a pleasing contrast to the cha- 
racter of the stand itself. Heaths and similar hard wooded 
plants are added, and with good effect. 



Take tbe Poles out of the Streets. 

Complaints are frequently made against the objectionable 
practice of the telegraph companies in placing their poles in 

Fig. 2 



streets and placed above the buildings, as in some cities, and 
we hope the time is not far distant when this desirable 
change will be made. As to underground wires, they cannot 
be easily worked, even when carefully 'insulated, on account 
of the interference of static induction. All telegraph wires, 
without regard to their position, are thus affected, but wires 
placed underground or in water are affected 50 times as much 
as those which pass through the air, the amount of the 

static charge in aerial 
wires being inversely 
proportional to the 
distance of the wires 
from the earth. The 
amount of the static 
charge in all telegraph 
wires, whether they 
are stretched through 
the air or buried un- 
der the ground, is 
proportional, also, to 
the length of the wire ; 
and consequently an 
underground wire of 
half a mile to a mile 
in length may be 
worked without any 
inconvenience from 
the presence of the 
static charge, while 
one of greater length 
may give rise to the 
most serious trouble. •■~ 

In London, all the railroads have stations centrally situat- 
ed, most of the roads coming into the heart of the city. The 
South-Eastern Bailway, for instance, has a station at Cannon 
street, which is only one third of a mile from the General 
Post Office, where the headquarters of the English telegraph 
lines are situated. Now, these telegraph wires are placed 




grape will find the glass frames, shown in our Fig. 2, eco- 
nomical and efficient. The timber used in making them is 
small in quantity, and the glass is well placed to ripen the 
fruit. Air is readily admitted to the vines by raising the glass 
frames, the hight of which can be adjusted by the attach- 
ment shown in the engraving, which displays the construc- 
tion so clearly that no further explanation is necessary. 

Another convenient form of glass frame 
is shown in Fig. 3 ; it is especially suita- 
ble for use on hotbeds. Being of little 
depth, the sun's heat is concentrated by the 
glass on the rich earth of the well ma- 
nured bed ; and the frames, which are well 
suited to cucumbers, melons, and early to- 
matoes, are so constructed as to slide open 
for purposes of ventilation. 

Winter is the time when people are most 
apt to feel the need of a greenhouse ; and 
if they do not construct one then, they 
usually get their plans perfected, and be- 
gin building in the early spring. We have 
published illustrations of more elaborate 
and expensive greenhouses than the one 
represented herewith ; but we have seen 
none in which the arrangement is better, 
and the cost of construction less, than the 
one shown in Fig. 1. While Fig. 3 and 3 
present no special novelty, they are eash 
well adapted for the different purposes for 
which they are intended, and can be built 
cheaply. 



QRAFE VINE AND HOTBED FBAMES. 

the streets of cities ; and the popular belief is that the wires 
ought to be put underground. It is true that the main 
streets of New York are sadly disfigured by the clumsy 
wooden poles, and probably no improvement can be expected 
until we have a better city government. But the idea that it 
would be easily practicable to work the wires underground 
is a mistake. They could, however, be taken out of the 



PLANT VASES FOE INDOOB DECOBATION 

The votaries of floriculture are now turn- 
ing their attention indoors, and inquiries as 
to proper and tasteful modes of parlor and 
dinner table decoration are beginning to 
reach us. The usual way of keeping plants 
in houses is to place them in vases or taz- 
zas, of wood or pottery, although some are 
now made in bronze or iron, of very hand- 
some designs; terracotta is also employed, 
and, although cheaper than metal, is capa- 
ble of equally effective ornamentation. 
Filled with a light earth, and covered with 
the moss called sphagnum, hardy and half 
hardy plants will thrive well in these vases ; 
care must, however, be taken not to water 
them too profusely, as (there being no way 
of escape through the bottom of the vase 
for superfluous water) too much moisture 
will rot the roots. 

The accompanying illustration represents 




OBNAMENTAL PLANT STAND. 



on poles and follow the lines of the railroads into the sta- 
tions, where they first pass under ground, running as subter- 
ranean lines only from the railroad termini to the central 
telegraph station. Hence, the quantity of underground wire 
in London is comparatively small. In addition, it may be 
stated that in all parts of the city there are certain large dis- 
tributing telegraph offices which are connected oy wires 
with all the sub-stations in the city — of 
which there are 400 to 500 — and every 
wire from each of these distributing of- 
fices to the several hundred sub stations is 
carried over the house tops ; where there 
are several wires running to the same sta- 
tion, they are insulated on poles which are 
fastened to the tops of houses. In addition 
to those that have been mentioned, there 
are in London 800 orivate lines, running to 
all parts of the city. They use what are 
known as the Wheatstone dial instruments. 
There is not a single rod of wire working 
all these instruments that is under ground, 
the wires all being carried over the house 
tops. Frequently 40 to 50 insulated wires 
are made into a single cable, which is sus- 
pended on fixtures attached to the roofs of 
houses. 

In 1854 a telegraph company was orga- 
nized in England which constructed an un- 
derground line between London and Liver- 
pool, 210 miles, the cable containing 10 
wires. But in less than two years after the 
line was built, its insulation became so 
much impaired that the company was 
obliged to take up and replace a considera- 
ble portion of the cable. One wire after an- 
other still continued to fail, until there 
were only five of the ten that would work 
at all. After this, as others failed, sections 
of the underground line were abandoned, 
and wires placed on poles were substituted, 
until, finally, so much of the underground 
system had failed that the company decided 
to place the whole line on poles. The cop- 
per and gutta percha which constituted the 
valuable portion of the underground cable 
were taken up and sold for enough to re- 
place the whole system with a good over- 
land line. All similar lines that were ever 
constructed in England have been aban- 
doned, except one of thirty miles, con- 
structed by the government nearly three 
years ago as an experiment, which is th« 
only line outside of the cities. 
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In like manner, says Mr. G. B. Prescott, 20,000 miles of 
underground linos in England, France, and Germany have 
been abandoned. In the city of New York there are over 
5,000 miles of telegraph wires in operation, four fifths of 
which are used for local communications, stock-reporting in- 
struments, and private lines. 

If a law should be passed compelling the companies to place 
their wires underground, the whole system of communica- 
tion would have to be changed. But, even were it practica- 
ble to work our system upon the underground lines, it would 
be impossible to place all the wires in the city of New York 
lone underground in less than four or five years. 



Tbe Manora Breakirater. 

At a recent meeting of the Institution of Civil Engineers, 
the paper read was on " The Manora Breakwater, Kurra- 
chee " (the design for which was illustrated on pa?e 99 of 
volume XXVII. of the Scientific Amebican), by Mr. Wil- 
liam Henry Price. 

It was stated that the Manora Breakwater was the most 
important feature of the Kurrachee Harbor Works, which 
were commenced in 1860, from the design of the late Mr. 
James Walker, assisted by Mr. William Parkes. Besides 
the breakwater the chief works were : In the lower harbor, 
a stone groyne 8,900 feet long, dredging and removal of rock; 
and in the upper harbor, an increase of one fourth to the 
area of the backwater, involving a new tidal channel 3| 
miles long, crossed by a screw pile bridge 1,200 feet long, 
and an embankment 2,780 feet long, to close the old channel, 
also of a jetty 1,400 feet long, with quays. All these works 
were now nearly completed, and had already produced great 
benefit, the entrance having been made direct instead of cir- 
cuitous, deepened 6 feet and sheltered, the anchorage space 
enlarged, and the internal accommodation improved. The 
trade of the port was $17,500,000 per annum, and railway 
communication with the Panjaub would further develope 
it. About $2,2?0,000 had been expended on the whole of 
the harbor improvements. 

The Breakwater projected from Manora Point for a length 
of 1,503 feet, into a depth of 5 fathoms of water, in order to 
shelter the entrance from the southwest monsoon seas, and 
to prevent their tearing up sand from the bottom and depos- 
iting it as a bar. The characteristics of the sea, wind, and tides, 
as bearing on the design, were alluded to, and it was stated 
that the bottom was irregular near the shore. The struc- 
ture consisted of a base of rubble stone, leveled off general- 
ly to 15 feet under low water ; and on this concrete blocks, 
each weighing 27 tuns, were set on edge, leaning back at a 
slope of 3 inches to 1 foot, and without bond, two blocks 
forming the width and three the hight, and together making 
a square of 34 feet in cross sections, the top being about the 
level of high water. The rubble base was deposited from 
native boats, and was leveled for the superstructure by hel- 
met divers. Two European mason divers were employed, 
and six native divers trained on the work, the latter chiefly 
for shifting the rubble. No accident occurred, and the party 
generally did not suffer in health. After mentioning circum- 
stances which determined the use of concrete blocks and of 
Portland cement, particulars were given of the composition 
of a 37-tun block, the materials being cement, river sand, 
shingle, and quarry lumps, with salt water. The ratio of the 
bulk of the cement to that of the finished block was nearly 
-jJj-. About 3,500 tuns of cement were used. The mixing 
station, block ground, and molding of the nineteen hundred 
and seventy-two blocks, including three hundred and twen- 
ty-five of special smaller sizes, were then described ; and it 
was remarked that the Messent mixers had been found very 
efficient. The blocks were sometimes used one month after 
being made, and once, as an experiment, a 27-tun block was 
safely lifted in seven days. When the work was fairly es- 
tablished, the blocks cost for current expenses $3.75 per cub- 
ic yard, though the average total rate was raised beyond this 
by extra expenses in the earlier stages. 

The blocks were lifted on to the trucks by a steam hydrau- 
lie traveling crane of 50 feet span; each truck carried one 
block, and was taken separately by a tank locomotive to the 
breakwater. The blocks were set by a steam traveling 
crane, called the Titan, which ran on rails laid on the fin- 
ished work, and overhung the end, so as to carry the blocks 
of three tiers in advance to their places, thus dispensing 
with staging. The framing of this crane supported a tra- 
veler and crab, worked by an 8-horse power engine on the 
top, which also drove the traveling gear of the entire ma- 
chine. The cost of the Titan, delivered and erected at Kur- 
rachee, was $14,395. The rate of setting was limited by the 
progress of the foundation and by the supply of blocks, but 
during the last season ten 37-tun blocks were set daily on an 
average, while on one occasion six blocks were laid in one 
hour and forty minutes without special pressure. 

The base was commenced on the 17th of March, 1869 ; and 
later in that year the shore end stump, 45 feet long, to 
make a starting place for the Titan, with other preparatory 
works, was completed, after some unavoidable delays, and 
the first block was set on the 1st of November, 1870. The 
delays of the foundation were merely felt in the first season's 
work, but a length of 235 feet was built in four months, tak- 
ing the breakwater out to 270 feet from the shore. Daring 
the second season, 1871-72, after a few days spent in repair 
of monsoon damages, a length of 533 feet was built in about 
four months, making a total of 793 feet. During the third 
season; after the repair of monsoon damages, a length of 710 
feet was built, completing the breakwater on the 22nd of 
February, 1873, to Its full length of 1,603 feet, which had 
thus been barely twelve months in actual building. 

The action and effect of the monsoon sea, and the repair 
of damages, were then detailed. In 1871 the center joint j 



opened here and there, and one block was over from the top 
course on the harbor side. Slight damage also occurred to 
the shore end in the sea angle. The nature of the settlement 
was described, also a curious rocking action, and the closing 
up of the cross joints under the action of the sea. The re- 
pairs of the damage, in the first season, cost $925. During 
the second monsoon, 1873, twenty-five blocks were washed 
out from the top course on the harbor side, eighteen of these 
block being, in one length, 86 feet. The damage was again 
traceable to inequality of settlement. The sea side did not 
suffer, nor did the shore end, though both showed evidence 
of the force of the sea. The damage was repaired in a few 
days at a cost of $2,560. The monsoon of 1873, the first after 
the completion of the breakwater, did trifling damage, and 
was confined to the shore half length, still pointing clearly 
to weakness of foundation. The repairs cost $995. In the 
monsoon of 1874, the outer end and scar, which had not then 
been in any way specially secured, lost five blocks during 
unusual weather, though no other part of the outer half 
length suffered, but the shoreward half opened here and 
there. The repairs of this season cost $2,090, acd included 
tho re-erection of an iron beacon on the outer end. The na- 
ture and extent of the subsidence (which in some parts 
amounted to 3 feet, but without dislocation), were then no- 
ticed, also the action of a mollusk, the pholas, on the con- 
crete blocks, and the effect of the sea on the rubble base, 
which did not, however, affect the stability of the super- 
structure. 

The cost of the breakwater had been $467,825, or $311.25 
per lineal foot, but this amount included preliminary 
charges, the current expenses during the last season being 
only $170 per foot. This sum included the repair of dam- 
ages during the progress of the work, and during the two 
monsoons since its completion, but not the expense of en- 
gineering and office establishment. The work had been car- 
ried on in the Bombay Public Works Department by the au- 
thor and his assistants, advised by Mr. William Parkes, as 
consulting engineer, and without employment of any general 
contractor. The completion of the work was favorably no- 
ticed by all the government authorities concerned. 
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NEW CHEMICAL AND MISCELLANEOUS INVENTIONS, 



IMPKOTED HOKSB HITCHING DEVICE. 
John Schoonmaker, New York city.— This consists In attaching 
to the reins rings which are caught upon hooks on the forward part 
of the wagon body, so that, should the horse attempt to run away, 
the whole weight of the wajron will come upon his mouth and hold 
blm back. 

IMPROVED STILJj. 
Henry Deymann and Edward Meldhers, Toledo, Ohio.— This In- 
ventor proposes an Improved column for refining stills, In place of 
the so-called French column, so that a finer spirit, with less steam 
pressure, Is produced by means of simpler construction, which pre- 
vents leakage, decreases the trouble and expense connected with 
the repairs of the French column, and which may be put in the 
space of one story, with a considerable saving In copper plate. Tbe 
essential features consist In arranglngthe chambers of the columns, 
on opposite sides thereof, with alternating horizontal and vertical 
partition plates and connecting overflow pipes and draining stop 
cocks. The Intercommunicating arrangement of the chambers vir- 
tually produces two columns In one, so as to require about half the 
hight and material only, and offers the advantage of having all the 
overflow pipes at the outside. 

IMPKOVED INKBl'AND. 

Herman Schlrmer, Wheeling, W. Va.— This is an ink vessel with an 
Inverted conical tube extending nearly to the bottom of the vessel, 
and having an orifice at the lower end in connection with an air 
regulating device by which the hight of the ink in the tube is regu- 
lated. 

IMPROVED PHOTOGRAPHIC PLATE HOLDER. 

Frank A. Howson and William S. Howson, Brooklyn, N. Y.— This 
is an Improved combination holder for the ground glass and plate 
for photographic cameras, by which, In every ease, the exact image 
that was focused on the ground glaBs is obtained with perfect cer- 
tainty on the sensitized plate. By Its use the ground glass door of 
the camera may be dispensed with. The device is provided with 
lower grooved glass holders, glass buttons or studs at the top, and a 
side support, on which the ground glass and plate are insulated, and 
securely fastened by a spring top plate. 

IMPROVED MONUMENT. 
John N. Wallis, Fleming, and J'heodore Wallis, Scipio, assignors to 
themselves and James A. Moore, Auburn, N. Y.— This inventor pro- 
poses gravestones of a more tasteful form than those commonly 
used. He suggests making the monuments of stone and glass, hav- 
ing Inclosed chambers for the preservation of flowers and other 
objects. 

■ «■» » 

NEW HOTTSEHOLD ASTICLES. 

IMPROVED CURTAIN FIXTURE. 
William H. Maine, Abington, Mass.— This is a spring curtain roller 
provided with a device for preventing the unwinding of the spring 
when the roller is removed from the brackets. A spiral roller spring 
acts on a spindle, revolves the same, and throws a pin instantly out 
of its seat against a cam of a sleeve, so as to retain the spindle and 
prevent the unwinding of the spring. The roller thus remains in 
locked position as long as it is out of the brackets, and is instantly 
available for use when replaced in the brackets. 

IMPROVED COMPOSITION FOR SOAP. 
William F. Damoby, Nashville, Tenn., assignor to himself and Ed- 
ward B. Stahlman, of same place.— This compound, the inventor 
states, is an excellent article both for laundry and toilet, and is very 
cheap. It is made of Kirk's double extract, Colgate's soda soap, 

sal soda, water, spirits of ammonia, ether, and oil of sassafras. 
— — » I # > la -^~^_ 

NEW AOSICULTVBAL INVENTIONS. 



IMPROVED CHECK-ROW ATTACHMENT FOR CORN PLANTERS. 
George C. Flagg, Columbus, 111.— This Includes several new and 
ingenious devices, so constructed that wheels mark the rows in one 
direction and marker arms mark It in the other direction. The ma- 
chine Is so guided that the ends of the Inner markers may meet, or 
nearly meet, the ends of the marks made by the outer markers 
upon the previous crossing, so that the ground is marked in accu- 
ate check row by the machine crossing the field In oue direction. 



IMPROVED CAR COUPLING!. 
Oscar 15. Ford, Meridian, Miss., assignor to himself and Mln or B. 
Clinton, Dallas, Tex.— Ihis couphng consists of drawheads with 
forward-projecting parts, which are recessed at their inner sides, 
and provided with laterally sliding spring-acting jaws that inter- 
lock by the entering of the projecting parts of the drawheads into 
the space formed by the shorter part. The drawheads are thus 
firmly connected without chance of getting detached, while the 
jaws have play In vertical direction by the widening of the recesses 
at the rear part, which allows the coupling; of cars of different 
bights. 

IMPROVED CRANK STOP. 
William H. Phillips, Brldgeton, N. J.-The cranks of windlass and 
other shafts have been heretofore disconnected by the backward 
rotation of said shafts, but the shafts required to rotate several 
times In order to effect such result. This inventor effects the dis- 
connection at the first backward rotation of the shaft, and to this 
end provides a pivoted catch, which engages a Eliding piece that 
locks the crank to the shaft. 

IMPKOVBD SPARK CONVBYBR. 
Charles K. Cullers, Bunceton, Mo.— This (Jevlce is principally a 
kind of ball-and-socket joint for connecting the sections of pipe for 
conducting the smoke for the locomotive back along the top of the 
train to the rear end, the said joint being free to oscillate to any 
required extent, and allowing the necessary contraction and exten- 
sion of the pipe, and at the same time keeping tight. 

IMPROVED SADIRON SHOE. 
Victor C. Thebaud, Buffalo, N. Y.— A large number of inventions 
are in existence for getting rid of the unnecessary weight of metal 
in flat irons, most of which accomplish their object by abolishing 
the fixed handle and substituting an adjustable one which will 
serve for several bodies. The present inventor suggests a very dif- 
ferent plan, and proposes a shoe for the iron, which is easily 
attached and replaced at will, so that an effective ironing surface is 
always obtainable. The device is made with external flange, having 
curved side extensions at the front and a fastening screw at the 
rear part to be readily appUed to the iron. 

IMPROVED TREADLE FOR MACHIHBHT. 

Andrew N. Hagerty, West Alexander, Pa.— This is an auxiliary 
treadle and connecting rod, in combination with the main treadle 
and connecting rod, to work a pawl for starting the machine by a 
ratchet wheel. The object is to insure the turning of the machine 
In the right direction, and to avoid the necessity of starting the 
balance wheel by band, thus leaving both hands free for managing 
the work. 

IMPROVED RAIL JOINT. 

George A. Mead, Salem Center, N. Y.— In this device, the tongue 
or tenon of one rail enters a slot in the other. The slotted part is 
bolted together by a couple of bolts, arranged the same as in fish- 
plate joints. The object is to make an endless joint, and to dispense 
with the fishplates commonly used. 

IMPROVED WATER REGULATOR AND INDICATOR FOR STEAM 
BOILERS. 
Dexter Cook, Elmlra, Ohlo.—This is a cylindrical tank traveling 
in vertical guides and supported by a spring. It Is connected at top 
and bottom with the steam and water spaces of the boiler. When 
the water in the boiler falls below a certain level, the tank, becom- 
ing lighter, is raised by the spring, and the fact is indicated by a 
graduated scale and pointer and by a whistle allowed to sound by 
mechanism connected with the tank. The latter is also connected 
with a feed valve, so as to open the same, and thus allow water to 
enter the boiler when a deficiency la indicated, and closes the valvo 
when the level is reached. 

IMPROVED FEATHERING PADDLE WHEEL. 

Peter Gregerson, Wauzeka, Wis., asslgfiior to himself and Phillip 
Miller, same place.— The paddles are hung by pivots above their 
centers, and are held to their work by stops. The latter are con- 
trolled by sliding rods which, acted upon by a cam on the wheel 
shaft, push said stops beyond the outer edge of the paddles, and 
then retract them by springs. There are other devices which allow 
the cam to shift right or left, as the wheel is turned In either direc- 
tion, and an ingenious mechanism is provided for purposes of 
adjustment. 

IMPROVED GATE. 

Bobert Samuel Einker, Mount Jackson, Va.— The object of this 
invention is to provide an improved automatic or self-opening 
gate ; and it consists in an arrangement of elbow levers and catch 
hooks, controlled by a cord or wire, with a weighted lever, upon 
one end of which lever the wheels of the vehicle pass to raise the 
weight and set the gate, so that it can be readily opened from either 
side by the person In the vehicle by pulling a tripping cord, ar- 
ranged upon both Bides of the gate,wlthln convenient reach, upon a 
post, each vehicle serving to raise the weight and set the gate for 
the next succeeding one. 

IMPROVED BRICK KILN. 
Holland B. Evans and Earnest G. Kemper, St. Charles, Mo.— The 
Invention relates to a new construction and arrangement of the 
several compartments of the kiln and their flues, which cannot be 
made plain without the aid of drawings. In general the flues are so 
made that their heat can easily be controlled, and by using the in- 
vention it appears that as many more bricksas are contained In the 
compartments can be burned with the same or less amount of fuel 
than with a kiln of the same dimensions constructed in the old way 



NEW WOODWOSEINO AND HOUSE AND CABBIAOE 
BUILDING INVENTIONS. 



IMPROVED RECORDING AND SIGNAL FARE BOX. 
Edward Henry Schnell, South Norwalk, Conn.— Another machine 
for enforcing honesty in car conductors is a recording and alarm 
fare box, in which the record is made by punctures or slits formed 
in a piece of paper at the same time that the signal Is sounded. 
There Is also a separate compartment In the case of the Instrument 
for depositing tickets as they are collected by the conductor, with a 
door which only opens when the signal and recording devices are 
actuated. So that in order that the tickets shall agree with the 
record the conductor Is obliged to collect and deposit all the tickets. 

IMPROVED BARREL. 
Leslie K. Sunderland, Williamsburg, Va.— The object of this in- 
vention Is to provide a barrel for the shipment of produce, which 
shall be capable of transformation after the said produce is deliv- 
ered, so as to occupy a comparatively small space, and be returned 
to the sender at the rates of solid freight and at a comparatively 
trifling cost. It consists In a series of staves, connected by hoops 
which have peculiar fastenings, which adapt the staves to be dis- 
posed flat for return transportation, or rolled up and fastened to 
form a barrel. The sides of the barrel are straight, and the heads 
are held in place by lugs alternating, when the barrel is set up upon 
opposite sides of the head. The heads are thus of less diameter 
than the Inside of the iDarrel, so that the barrel, when returned, may 
be packed full of heads, and tho rest of the barrel sides packed flatly 
together. 
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" Wrinkles and Recipes" is the best practical 
Handbook for Mechanics and Engineers. Hundreds of 
valuable trade suggestions, prepared expressly bycele' 
brated experts and by correspondents of the '• Scientific 
American." 25*) pages. Elegantly bound and Illus- 
trated. A splendid Christmas gift for workmen and 
apprentices. Mailed, post palil, for !!il.50. Address H. 
X. Miinn.rnbUsher, V. O. Box 171, Kew York city. 

All Split-Pulleys weighing over 50 Pounds at the 
same finished price as Whole-Piilleys. .(. i'ocom's Foun- 
dries, Dr nker St., below 147 S. 2d St., Philadelphia, Fa. 

Valuable Patent for Sale. Address Box 134, 
Jlanchestcr, N. H. 

For Sale— State and County Rights for an excel- 
lent Patent Wash Boiler. Address, for further Informa- 
tion, F. G. Mackll, Richmond, Fort Bend Co., Texas 

HearinK Restored— A »reat invention by one 

who was deaf for 20 years. Send stamp for particulars 
to .Ino. Garmore, Lock-box RO, Madison, Ind. 

H. A.— The Brayton Gas Engine, made by Ready 
Motor Co., :i4 ClifT St., N.Y., will probably answer your 
purpose. 

A Valuable Patent for Sale, Territory U. S.— 

Address Charles E. CanHii, filchwood, Union co., Ohio, 
P. O. Box 406. 

Designing Belt Gearing. By E.J, C.Welch. 12mo, 

16 pp.. price 20 cents. Send stamp for Catalogue of 
Scientific Books. E. & F. N. Spon, 4MBroome St.,N.T. 

" Geo. P. Bowell & Co. are the largest advertising 
agents in the world."— .Journal and Iiecorder,Weat Mer- 
den,Conn. *'The success of this firm Is truly wonder- 
ful, and yet not so, either, when we take Into considera- 
tion their honorable manner of transacting business . We 
truly wish that all of our foreign advertising might come 
through them, as it would be a saving to the advertiser 
and advantageous to ourselves."— Journal, Adams.N.T. 

Notice— Advertisement of Special Sale of West- 
cott's Patent Chuck. R. E. State, Springfield, Ohio. 

See )^ of valuable tobacco patent for sale, in our 
advertising columns. 

The attention of those interested is called to the 

Varnishes of the London Mannfactitring Co. For dura- 
bility and finish, they arc miequaled. 34fi Grand Street, 
Kew York. 

Sewing Machine Patent tor Sale— Will either re- 
ceive proposals for making on Royalty, or a partner with 
Capital to place It on the market. Address George W. 
Hoffman, Fielding Station, DeKalb Co.. 111. 

Amateurs and Artizans, see advertisement, page 

413. Fleetwood Scroll Saw, Trump Bro'a, Manufacturers, 
Wilmington, Del. 

We want a Die Sinker, one oxperienoed in Drop 
I'orglng. Steady work and good pay. The Hull & Bel- 
den Company, Uanbury, Conn. 

For Sale— 33 hand Portable Engines, thoroughly 
repaired, 4 H.P., sf.lOO; 8 H.P,, »350; 10 H.P., WOO; 13 
H.P., f4.')0; 18 H.P., ?750; and bran new ."i H.P., ^1.17,1. 
Shearman & Hilles, 4.") Cortlantlt St., New York 

For a Self-Acttng Trap, to rid out all Rat and 
Animal Creation, address ,lobn Dlldlne, LImestonevllle, 
Montour Co., Pa. 

Wanted— The best Pill Machine. Send full par- 
ticulars to F. C. Tucker, 084 W. .'Sd St., New York. 

HotchMas Air Spring Forge Hammer, best in the 
irarket. Prices low. D. Friable & Co , New Haven, Ct. 

A Bargain— A set of Scientific American, from 

Vol. 3, Old Series, to Vol. 21, New Serlea-1817 to 1869—33 
Vols. , well bound.for J80. Address A.F.R., Box 773,N.T. 

Williamson's Tannate of Soda removes and pre- 
vents Scale in Boilers. 25 lb. boxes, 25 cents per pound, 
C. O. D. B. D. Williamson, 268 West St., New York. 

Water, Gas and Steam Goods— Send eight stamps 
or Catalogue, containing over 400 Illustrations, to Bailey, 
Farrell & Co., Pittsburgh. Pa. 

For automatic Twist Drill Grinding Machines, 
address C. Van Haagen & Co., Philadelphia, Pa. 

Hand Fire Engines, IJft and Force Pumps for fire 
and all other purposes. Address Rumsey & Co . , Seneca 
Falls, N. Y., U. S. A. 

Electric Burglar Alarms and Private House An- 
nunciators; Call, Servants' & Stable Bells; Cheap Teleg. 
Insts; Batteries of all kinds. G.W.Stockly, Cleveland, O 

Single, Double, and Triple Tenoning Machines 

of superior construction. Martin Buck, Lebanon, N.H. 

Gothic Furnace, for coal and wood, beats houses 

& churches. Send for book. A.M.Lesley .326 W.23dst.Jf.Y. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph &c. 

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. J'lne Gray Iron Castings 
to order. Job work solicited. 

For Sale— Second Hand Wood Working Machin- 
ery. D. J. Lattlmore, Slst & Chestnut St.. Phlla., Pa. 

Price only $3.50.— The Tom Thumb Electric Tel- 
egraph. A compact working Telegraph Apparatus, for 
sending messages, making magnets, the electric light, 
giving alarms, and various other purposes. Can be put in 
operation by any lad. Includes battery, key, and wires. 
Keatly packed and sent to all parts of the world on re- 
ceipt of price. F. C. Beach & Co., 246 Canal St. , New York. 

Peck's Patent Drop Press. Still the best in use 
Address Mllo Peck, New Haven, Conn. 
All Frult^can Tools,Perracute W'ks,13ridgeton,N. J. 

American Metaline Co., 61 Warren St., N.T. aty. 

Genuine Concord Axles— Brown,FlBhervllle,N.H. 

' For Solid Emery Wheels and Machinery, send to 

the Union Stone Co., Boston, Mass., for circular. 

Faught'a Patent Bound Braided Belting— The 
Best thing oat— Manufactured only by C. tW. Arny, 118 
North 3d St . . Philadelphia, Pa. Bend for Circular. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co., NewHaven Conn. 

Diamond Tools— J. Dickinson, 64 Nassau St., N.Y. 

Magic Lanterns and StereopUcons of all sizes and 
prices. Views illustrating every subject for Parlor 
Amusement and Public Exhibitions. Pays well on small 
Investments. 72 Page Catalogue free. McAllister, 49 
Nassau St. , New York. 

Temples and Oilcans. Draper, Hopedale, Mass. 

The " Scientific American " OIHce, New York, is 
fitted with the M!nlature:Electrlc Telegraph. By tonch- 
ng little buttons on the desks of the managers, signals 
are sent tj persons In the various departments of the 
establishment. Cheap and effective. Splendid for shops, 
offices, dwellings. "Works for any distance. Price $6, 
withgood Battery. F. C. Beach & Co., 24« Canal Bt. , New 
york,Ma*^erB. Send for free illustrated Catalogue. 



Hydraulic Presses and Jacks, new and second 
band. Lathes ana Machinery for Polishing and Biiffing 
Metals. E. Lyon, 470 Grand Street, New York. 

Spinning Rings of a Superior Quality— Whittns- 
vllle Spinning Ring Co., Whitlnsvllle, Mass. 

Solid EmeryVulcanite Wheels— The Original Solid 
Emery Wheel— other kinds imitations and inferior. Cau- 
tion—Our name Is stamped In full on all our best Stand- 
ard Belting, Packing, and Hose. Buy that only. The 
best is the cheapest. New S*ork Belting and Packing 
Company, 37 and 33 Park Row. New York. 

The Baxter Engine— A 48 Page Pamphlet, con- 
taining detail drawings of all parts and full particulars, 
now ready, and will be mailed gratis. W. I). Russell, 
18 Park Place, New York. 




H. M.D. will find directions for making a 
fireproof artificial stone on p. 113, vol. 24.— M. H. 
can fasten emery to wood by the method for em- 
ery and iron, described on p. 363, vol. 33.— H. J. 
will find directions for making nitro-gljcerin, du- 
alln, d; namite, etc., on p. 212, vol. 33.— H. F. S. 
can brown his gun barrels by using the recipe 
given on p. 11, vol.32,— F. F. will find a recipe for 
stove blacking on p. 5V, vol. ZT).- T. should French 
polish his pianoforte work. See p. 11, vol. 22.— M. 
H. K. will find a recipe for white fusible metal on 
p. 374, vol. 33. The process of repairing desilvered 
mirrors is described on p. 346, vol. 2,').- S. N. will 
find directions for staining glass on p. 390, vol. 30; 
for etching glass, on p. 370, vol. 33.— H. A. S. will 
find directions for making clarified cider on p. 204, 
vol. 33 ; for preserving cider, on p. 138, vol. 33.— 
S. & B. will find on p. 139, vol. 32, directions for ma- 
king paste that will probably answer their purpose. 
As to State laws regulating the sale of patents, see 
p. 187, vol. 33. — S. T. S. can mold rubber by follow- 
ing the directions on p. 283, vol. 38.— W. T. can 
clean ^ells by the method described on p. 122, vol. 
27.— H. D. M. will find a recipe for Babbitt metal 
on p. 26, vol. 33.— C. B. will find directions for sil- 
vering glass on p. 340, vol. 33. J'uU directions for 
nickel plating have frequently been published In 
these columns. See pp. 1,55, 335, vol. 33. This also 
answersE. J. C— R. R. M. can make a mold, for 
use on type, of plaster of Paris. The metal that 
is lightest in water is the lightest out of water.— 
B. H. C. will find full directions for puttinga white 
enamel on iron on p. 362, vol. 32. This also answers 
A. F.— C. S. V. will find an account of theoleo- 
margarinprocessonp.33, vol. 33.— P. D. R. can 
fasten rubber to iron by the method given on p. 
43, vol. 36, for leather. A good recipe for paste 
that will keep is published on p. 319, vol. 30.— D. 
G. V. will find a description of the phosphorus 
lamp on p. 10, vol. 27.— V. can read the inscriptions 
on coins by following the directions on p. 246, vol. 
36.— H. G. W. will find directions for making 
spongy platinum on p. 330, vol. 25.— H. N. M. can 
cement glass t^ brass by the method described on 
p. 1, vol. 33. 

(1) N. S. asks : How can I unite the mer- 
cury in a thermometer which has become separa- 
ted by agitation ? A. Fasten a string 3 or 4 feet 
long to the instrument, and swing it round your 
head. The centrifugal force will cause the mer- 
cury to unite. 

(2) R. F. L. asks : H«w can I stick leatlier 
on the face of iron and wood pulleys? A. Glue 
the leather to the wooden pulley. Paint the iron 
pulley with a good coat of white lead in oil, and 
let it dry; then glue the leather on. 

(3) L. B. asks : What is black rosin, and 
is it known by any other name ? A. Black rosin is 
also called colophony, and is the residue left after 
the distillation of turpentine. 

(4) H. Ij. M. asks : How can I get a white 
metal that will flow perfectly into an iron or brass 
mold, and which, when turned out, will stay 
bright? A. Melttogether 4>4 lbs. of tin, J^ lb. bis- 
muth, 1^ lb. antimony, and )4 lb. lead. This alloy 
fuses at a low temperature and does not tarnish. 

Can the color be taken out of horsehair, so as to 
make it white? A. Wash in weak lye, and fumi- 
gate with the vapor of burning sulphur (sulphur- 
ous acid). 

{S) G. G. B. asks: Wliat do pattern lua- 
kersuse to blacken their patterns with ? A. Lamp 
black mixed with copal varnish and alcohol. 

(6) J. N. .1. asks : Why do iron ',and steel 
weldwlth less heat with than without borax? A. 
The use of borax is as a flux, to make the steel 
heat evenly, and to prevent the corners or edges 
from burning before the vest of the metal is of 
the proper heat. 

(7) M. D. P. asks: H»w can chilled iron 
be drilled? A. By hardening the drill in mercury 
instead of water. 

(8) ('. R. asks: Wliat pressure per square 
inch is required to crush pieces of ice together so 
as to form one clear homogeneous mass ? A.Con- 
sult Professor Tyndall on " Forms of Water." 

(9) J. H. asks: In wliat quantity, and at 
what inten-als, should quinine be taken as a rem- 
edy for chills and fever ? A. In many cases two 
grain doses are recommended to be taken before 
each meal, whenever an attack of chills is antici- 
pated. 

(10) E.G. & Co. ask : Would it be bene- 
fleial to soft maple lumber, for building a large 
friction pulley, to boil it in olive oil ? A. Yes. 2. 
Would it harden the timber, and make it less liable 
to split? A. Yes. 3. Would the gear slip more 
after such treatment? A. Yes. 

(11) H. A. S. asks : How is bromide of cam- 
phor made? A. Triturate the camphor first with 
a drop or two of dilute spirits of wine, and then 
digest with bromine water. The bromine unites 
with the camphor to form an unstable bromide of 
camphor, which Is crystalline, and Is decomposed 
by heat, by contact with air, and by action of am- 
monia. 



(12) D, 0. G. asks : Is there any preparation 
of phosphorus, either fluid or dry, that is luminous 
in the dark when hermetically sealed ? A. A full 
descrlptionof the phosphorus lamp will be found 
on p. 2MH, vol. 33. It consists of a strong solution 
of phosphorus in olive oil. The solution is kept 
in a smaU, glass, stoppered bottle, and when re- 
quired for use the cork is removed and the solu- 
tion agitated. 

(13) W. J. H. asks: What would be the dif- 
ference between suspending a weight (that works 
such machinery as clockwork) direct, and hang- 
ing the same weight around a pulley attached 
to weight? Would there be any ditferenc e in ef- 
fect upon the train of wheels, providing the 
amount of pressure on drum (not the weights) 
were same in both cases? A. Neglecting friction 
and rigidity of cordage, if the weight required in 
the second arrangement were 100 lbs., that in the 
first need onl.v be .TO lbs. 

(14) T. D. W. If two persons are in a top 
wagon, about 500 lbs. weight rests upon the two 
axles, which are as stiff as they are usually made. 
Now if the axles can be made 2J,^ times as stiff, how 
many lbs. will the change take away from the 
load drawn by the horse? A. The question is 
rather indefinite, but we do not imagine that there 
would be much difference in the two cases. 

(1.5) C. P. asks : How many lbs. strain will 
there be on a rope which has a horse at each end, 
pulling in opposite directions,supposlng each horse 
to be pulling 1,000 lbs. ? A. One thousand lbs. 
This question is anything but new. See p. 186, 
vol. 24. 

(10) M. B. asks : Is centrifugal force of a 
wheel in motion a radial or a tangential one? 
A. Radial, as we understand your question, that 
is, in the direction of a radius. 

(17) J. G. says, in answer to N. K. B'b 
query as to the area of a polygon : If A be the 
area of the circle and P the perimeter of the reg- 
ular polygon, the area of the latter is 

P I A" ^P^ 

a i/ 11 being the number of sides which 

■^ * 3-1416 4»i' 

must be given. It these be given, A and P, as be- 
fore, and B, the area of the regular polygon, the 

P 
number of mde8= — — — 
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(18) S, saya, in reply to W. J. E., who is 
troubled with dreams : If you abstain from sleep- 
ing on your back you will not dream. It is very 
rare that a person who is not laying on his back 
dreams. 

(19) 1.1. C. Jr. says, in reply t» H. J. E., 
who asked how to apply wax to stove patterns: 
As the stove plates of to-day are more or less or- 
npmented with designs, having well defined de 
pressions or elevations, the casting must be heated 
till it is hot enough to melt the beeswax and not 
bum It. Then apply the wax by rubbing it here 
and there over the surface of the plate; a small 
quantity only is required. After which, and 
while the wax is in a liquid form, give the casting 
a thorough brushing with a new shoe brush ; this 
will spread the wax uniformly over the entire sur- 
face and at the same time remove all the surplus 
wax. Then allow the casting to cool, and, with a 
second shoe brush, give it a thorough brushing, 
and you will have a surface to your pattern that 
will give you a mold with as'sharp corners as your 
pattern. 

(30) W. J. R. says, in answer toT. D.'s in- 
quiries as to compound gears : I Judge from T.D.'s 
llstof gears and pitch of lead screwthat hehas 
got a Pratt & Whitney lathe, which, unlike most 
other lathes, has, on the inside gear on the stud, 
double the number of teeth that the cone gear 
has. Therefore, with gears on stud and screws 
having the same number, the revolutions of cone 
and screw wiU be as 2 to 1, and the pitch of lead 
screw is made practically 16 instead of 8. The 
Scientific American's rule will work by count- 
ing thescrew as 16. The following index Is useful 
for T. D.'s lathe : 
Thread, stnd. Screw, Thread. Stud. Screw. 
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COMMViriCATTONS BECEIVED. 

The Editor of tne SciENnraa American ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects : 

On Screw Cutting Gears. By R. H. B. 

On the New Force. By H. M. P. 

On Solar Heat. By W. L. S. 

On the Contraction Policy. By F. A. L. 

On Reissues of Patents. By G. E. B. 

On the Hydro-Pneumatic Puzzle. By M. P., by 
C. M.,andby N. B. J. 

On Spiritualism. By E. P. M., and by F. G. F. 

On the Orbit of the Sun. By J. S. 

On Making Rifles. By B. 

On Poisons. By H. S. W. 

On Carbonic Acid Gas. By C. W. S. 

On Oceanic Currents. By T. L. 

On Electric Whistles. By L. S. W. 

On Chemical Action. By E. V. 

On a Dioptric Xiight. By C. G., and by W. C. G." 



Also Inquiries and answers from the following : 
1.— G. W. P., .7r.-T. B.-.I.M.-A. .1, S.-A, C, -(i . 
K. C. S.-S. H.— S. K. H.-C. S. D.-S, E. H.-K. S.B 
—A, K.-H. A. -J. G. S.-C. A. P.-C L.-A. C. R.- 
J. A. W.-E. E. E.— R. B.— J. Q, R. B, 

HINTS TO CORRESPONDENTS. 

Correspondents whose Inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail. If the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent: "Who sells alligator leather? Who 
makes an engine run by burning crude oil in Ihe 
cylinder? Who makes the best gas meter? Whose 
is the best process for preserving shingles? Who 
sells pajstcj- mnfhe cornices and centerpieces for 
ceilings? Who makes reflecting drawing boards 
and other drawing apparatus? Who sells phosphor- 
bronze? Who sells haircloth for pressing cider?" 
All such personal inquiries are printed ,as wi U b e ob- 
served, in the column of "Business and Personal," 
which is specially set apart for that purpose, sub- 
ject to the charge mentioned at the head of that 
column. Almost any desired information can in 
this way be expeditiously obtained. 
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INDEX OF INVENTIONS 

FOR WHICH 

Iietters Patent of the United States were 
dranted in the W^eek Endlns 

November 16, 1875. 

AND EACH BEAItlNG THAT DATE. 

[Those marked (r) are reissued patents,! 



Alarm, door, Spoor & Searle 170,408 

Alarm etc., low water, T. Hass 170,261 

Amalgamator, Bancroft & walker 170,320 

Ashes, sifting coal, J. Waldron 170,317 

Auger handle, J. Swan 170,413 

Bagasse, saturator lor, A. W. J.Mason 170,180 

Bale band stretcher, J. Z . Stocker 170,411 

Barrel, Flye & Watson 170,162 

Bed stone, oscillating, E. Armltage 170,325 

Bedstead, sofa, W. R.Hamilton 170,258 

Bedstead, sofa, J. Schoen 170,403 

Beehive, O. Colvln 170,237 

BlUct loop, K. W. Holmes 170,264 

Billiard taWe, A. Hand , 170,169 

Binder, temporary, C, D. Lindsey... 170,282 

Binder, temporary, H. B. Stephenson 170,202 

Boiler steam, R. Oempster 170,348 

Boiler injector, W.Randall 170,290 

Boiler superheater, T. Vernon 170,316 

Bolts, etc., making, .T. R. Blakeslee 170,151 

Boot, T. R. Evans 170.35!l 

Boot tip, Merrill & Holtt (rj 6,702 

Boot, wooden «oled, M. J. S. Falcon 170,161 

Boothurnlsher, etc., A. C. & T. T. Esworthy.... 170,358 

Box lid fastening, J. L. Stevens 170,410 

Brush handles, forming, W. Wendell...., 170,320 

Buffer stem, P. W. Pratt., 170.190 

Building block, B. A. Berryraan 1 10,331 

Burner, gas, A. M. Sllber 170,407 

Butcher's saw, W. MlUspaugh 170,181 

Butter package, A. ,1. Dibble 170,242 

Cable etc., electric, G. W. F.Hoogeveen 170,266 

Camera obscura, T. A. KcUctt 170,271 

Car axle box,L. Brauer 170,838 

Car brake, P. Klunzlnger 170,379 

Car brake shoe, H. Stenz 170,409 

Car coupling, Brlnkerhoff, Bennett, & Selder.... 170,220 

Car coupling, A. Brown 170,227 

Car coupling, D. Harper 170,259 

Car heater, safety, C. A. West 170,821 

Car lifter, railroad, ,1. D. Imboden 170,374 

Carplatform, E. Tllp 170,415 

Carseats, lock for, E.S. Scofleld 170,193 

Car starter, A. Uahler 170,847 

Car starter, G. S. Knapp 170,175 

Cars, wind wheel, A. W.Woodward 170.215 

Cars, ventilating, E. E. Hargreaves 170,364 

Carboy, A. H. Fatzlnger 170,246 

Carbureter, feed, etc., .1. Austin 6,754 

Card, playing, R. R. Landls 170,381 

Carpet rag looper, W. H. H. Wyckoff 170,323 

Carriage curtain, H. C. Moody ... 170,291 

Carrlagetop, shifting, Gillespie & True 170,361 

Caster, furniture, L. F. Cerf 170,156 

Chair, reclining rocking, J. R. Newman 170,293 

Chairs, bellows lor rocking, E. E. Sells 170,308 

Chandeller.F. S. Shirley 170,194 

Cheese preservers, .T. Q, Black 170,222, 170,223 

Chisel, submarine rock, A. J. Whitney 170,425 

Chronometer, solar, M. Wheeler 170,423 

Clgarmold,,l. Charter (r) 6,7.58 

Clamp for stamp stems, tappet, N. J. Colman 170,236 

Clock, geographical, S, ,1. Wallace 170,212 

Clothes clamps.retc. slotting, M. Pratt 170,394 

Clothes dryer,r. M. Clark 170,235 

Clothes dryer, G. W.Green 170,253 

Coffee huller, D. Lombard 170,383 

Composition for beverage, W. A. Martin 170,286 

Cooker, steam. G. H. Scrlbner 170,404 

Cooking apparatus, H . M. Smith 170,199 

Corn marker, J. McGregor 170,287 

Corpses, head rest for, C. D. Blachford 170,224 

Cowmllker, W. H. Pearson 170,187 

CrackermachincC. S. Fowler 170,250 

Cradle, W. V, & N. W. Van Bervort 170,418 

Crane. K. B. Roblson 170,301 

Crosshead, J. W.Hill 170,370 

Cultlvatsr, Price & Hunt 170,395 

Curd cutter, A. &E. H. Sedgwick 170,404 

Currycomb, C. E. L. Holmes 170,265 

Curtain fixture, E. B.Lake 170,277 

Curtain flxtnre, G. W. Pelrce 170,298 

Curtain roller, Taylor* Donahue 170,205 

Dental engine attachment, Buckingham etal 170,843 

Dental polishing tool, L. F. Locke 170,178 
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Detergent, J .W .Munger 170,183 

Digger, potato. W. P. Martyn 170.387 

Door pull, sliding, H. H. Elwell 170,357 

Drill, coal shelling. P. G. Donohue 170.3S0 

Drill, mining, J. S. Fleming 170,219 

Dyeing fabrics, A. Schultz 170,307 

Earthenware, balled, B. F.Roberts 170,192 

Elevator,B. T. Babbitt i;0,827 

Engine frame, steam, W. S. Finney 170.218 

Engine, rotary. W. Haven 170.365 

Engine bucket, rotary, B. T. Babbitt 170,128 

Engines, valve box for, H. W. Adams 170,139 

Envelope opener. La Blanc & St. Pierre 170,276 

Equalizer, draft, H. Cartwrlght 170,232 

Eraser, etc .. protector, L. L. To«rer (ri 6,766 6,767 

Fabrics forsklrts, etc.. A. Komp 170,380 

Fare reelster, "Watson & Knowlton 170,318 

Fence, .J D &F Hyberger 170,269 

Fence, Iron, R. Rogers 170,302 

Fences putting barbs on wire. W. Dulln . ... 170,354 

File." and steel, testing. ,T, Garland 170,166 

Filter and funnel, druggist's, A. E. Garrison 170,167 

Fire escape, T. JIngras 170,270 

Fire escape, J. E. LIndlau 170,281 

Fire kindler, C. F. Cusning 170,158 

Fire lighter, G. Elberg 170,3.56 

Fishing rod case, C. Perry 170,l''a 

Floii-er st&nd, portable, D. M. Reynolds 170,399 

Fruit Jar, E. S.Hunt 170,172 

Furnace door, puddling. .T. Boyland 170.225 

Furnace, hydrocarbon, H. M. Smith 170,198 

]''u<-nace3, feeding air to, W. C. Ford 170,165 

ynrnaces, superheating air for, W. C. Ford 170,163 

Furnaces, retort for, H. M. Smith 170,197 

Furnaces , heated air to, W. C. Ford 170,164 

Furniture caster. L. F. Oerf 170,156 

Game board, J. G. Thurber, Jr 170,429 

Gas conduits, naplithaline fom, J. 0. Tiffany 170,414 

Gas lighter electric, O. A. l. Bollllon 170,y03 

Gas lighting, electric, E. E. Bean 170,221 

Generator, steam, H. M. Smith 170,196 

Glass, annealing, J. M. BrookHeld 170,339 

Glassware, making, T. B. Atterbury 170,218 

Grain drill. J. C. Daman 170,241 

Grate, J. Schroeftel, Jr 170,206 

Halter fastening, J. Thornton 170,207 

Hame, G. J. Letchworth 170,177 

Hames, J. Thornton 170,208, 170,209 

Hame top, E. G. Latta 170,176 

Harness tug, B. S.Leonard 170,382 

Harvesters, J. O. Brown 170,228, 170,229 

Harvester, L. J. McCormick 170,388 

Harvester, corn, Townsend and Parr 170,315 

Harvester carriage attachment, J O. Brown 170,230 

Harvesting machine, .1.0. Brown 170,231 

Hay loader, Perry and Manley 170,189 

Heating drum. T. B. Field.... 170,247 

Hinge, F. Toedt 170,314 

Hogshead and barrel horse, J. N. Parker 170,186 

llor.'ie detacher, D. E. Owen 170,389 

Horse power, G. W. G.rdon 170,252 

Horse power, A. D. Manley 170,386 

Horsestioe, A. Dunbar 170,245 

Horseshoe-calking vise, W. Weaver 170,319 

Hose coupling, W. A. Caswell 170,155 

Hose, lining hydraulic, J. U. Jiraman 170,153 

Hose pipe nozzle, S. Held 170,397 

Hydrant. J. O. Connor 170,238 

Indicator, speed. M. A. WIer 170,213 

Iron into steel, cast, C. L. Jeffords 170,173 

Iron, refining cast, A. Warner 170,420 

Jack, hydraulic, M. J. Walsh 170,419 

Kiln, brick, H. W. Adams, Jr 170,148 

Kiln, brick, W. N. Weldner 170,421 

Kitchen utensil, T. S. Page 170,295 

Lamp chimneys, llnlstilng. J. Lowery 170.283 

Lamps, manufacture of, T B. Atterbury 170,219 

Lamps, wick raiser for, A . Albertson 170,428 

Latch, locking, .p. Drucklleb 170,353 

Latch, reversible, H. 8. Pomeroy 170,393 

Leather, vat for tanning, O. W. Bean 170,330 

Lightning rod, I. Johnson 170,877 

Limb receiver, H. R. Allen 170,217 

Loom shuttle, etc.. J. Wolfenden 170,214 

Loom weft stop, Isherwood and Nuttall (r) ... 6,761 

Lounges,attach ngframes to, W.Seng 170.406 

Lubricators, C. H. Parshall 170,296,170,297 

Macaroons, preserve for. Helde and Wlrtz 170,368 

Mall bag fastening, H. M. Smith 170,195 

Mattress, wire, A. Z. Boda 170,334 

Mattresses, frame for wire, W. J. Boda 170,335 

Measure, graduated, You^g and Davis 170,216 

Meat mangle, C. C. Kerr 170,378 

Mechanical movement, E. Leslie 170,280 

Mill, I. A. Hedges j 170,367 

Mill and press, cider, H. Krumsick 170,275 

Mills, concentrating tailings from, F. E. Mills. 170,289 

Millstones. bearing for, C. Custer ; 170,346 

Mitten, A, P. Smith (r) 6,764 

Motion, converting, M. Grossman 170,427 

Motor, volute spring, W. S. Shoemaker 170.310 

Music sheet, electric, W. F. and H. Schmoel, Jr. 170,402 

Needle threader, P. E. Lambert 170,278 

Ore, classifying, R. M. Wengler 170.422 

Paper collar, E. F. Bradford 170,336 

Paper fastener. Pack and Vanhorn 170,294 

Paner, perforating, W. Braldwood 170,337 

Paper weight, B. Dressier 170,243 

Parchment, vegetable. A. G. Fell 170,360 

Peat cutter, Newton and ZoUner 170,184 

Photographic background. Taber and Boyd .. 170,204 

Photometer, P. Munzlnger 170,292 

Picture frame clamp, etc., C. P. Polnier 170,392 

Pills, coating, A. F. W. and W. F. A. Jfeynaber. 170,185 

Pipe, blow, C Rum'ey 170,304 

Pipe Joint, J. Hyde 170,373 

Pipe trap, waste, T. Hudson 170,268 

Pipe, water, W. H. Sampson 170,305 

Planing machine, iiand, Doane and Passel 170,349 

Planter, corn, J. B. Abbott 170.147 

Planter, corn and seed, H. P. Sullivan 170,412 

Planter, corn, G. W. Brown (r) ...6,755,6,756, 6,757 

Plow, gang, F. A. Hill 170,262 

Plows, furrow gage for, B. B. Hawes 170,256 

Press, power, B. G. Martin 170,179 

Printing press, J. L. Firm (r) 6,760 

Prison doors, operating, E. Richter 170,400 

Pump, etc., beer, D. S. Whitman 170,426 

Pump bucket, chain. Van Duzer e( a/ 170,211 

Pump, rotary force, A. Carlln 170,343 

Punch, conductor's alarm. Hill & Ruger 170,170 

Purifier, middlings, J. F. Gandolfo 170,251 

Railroad rail chair, J. Gogerty 170,168 

Railroad rail Joint, R. Long 170,384 

Register, T. B. Doo'.Ittle 170,351 

Regis er, G. F. Spencer 170,200 

Kuler, parallel, J. D. Hall 170.257 

Sas.i balance, H. Cutting 170,240 

Saw, butcher's, W. Mlllspaugh 170,181 

Scaffold, D. C. Place 170,391 

Scales, weighing, W. W. Eeynolds 170,191 



Scoop, sitting, W. S. Boon 

Screw cutting machine, G, Emlg 

Screw tap. E. Reynolds 

Scimlng machine, W C. Sharp 

Separating substances, A. B. Stanberrle 

Separator, grain. W. W. Johnston 

Sewing machine, F. Chase 

Sewing machine. J. W. & R. H. Lufkin 

Sewing machine, overstltch, W. A. Polraateer 

Sewing machine table, H. R. Tracy 

Sewing machine tuck marker, A. Johnston 

Ship's births, swinging, E. P. S. Andrews 

Shirt front, W. J. & M. A. Duke 

Shoe and stocking, rubber, J. M. BIbblns 

Shutter fastener, S. C. Tuckerman 

Shutter worker, H. A. House 

Sizing composition, S. B. Dorian 

Skate , E . Murray (r) 

Slate-cleaning block, A. H. Bryant 

Sofa and table, convertible, C. C. Harris 

Solvent5,etc ..recovery of vaporized, Whit Ingfi a/. 

Spike machine. W. Haddock 

Spikes, machine for making split, A. Whittemore . 

Spinning, adjusting spindles, F. A. Sterry (r) 

Spirits. P. Griffln 

Stage plank and carrier, W. S. Booth 

S cam whistle, King & McKIernan 

Steel, manufacturing, F. Berchtold 

Stove, cooking, R. Thorass 

Syilnge, W. Molesworth 

Table, extension, G. Heyl 

Table, ironing, J. S. Hays 

Tailor's coat measure. J. S. Charch 

Telegraph, facslralle, J. C. Ludfvig 

TenonlifK machine, E. H. Rees 

Tide and current wheel, J. J. Hell 

Tires, clip for broken, J. W. Hoddlnott 

Toilet case and towel roller, D. Miller 

Trap,fly,H. B. Earing 

Truss, H. A. Kimball 

Tubes, bending metallic, J. M. Reld 

Tuck marker. R. G. Busn 

Tweer,H. J. Chandler 

Tweer, P. H. Standish 

Type-setting machine, J. Hooker 

Type-writing machine, W H. Case 

Type-writing machine, L. S. Crandall 

Valve seats, refitting. C. F.Hall 

Ventilating churches, etc., W. KIngham 

Vise, E. Caswell 

Wagon b<5dy, C. A. Dewolf 

Wagon brake, A. L. Bartlett '.. 

Washing machine, F. Gittere 

Washing machine, J. D. Lawlor 

Washing machine, J. 1. Shotwell 

Watch case spring, A. S. Buckelew 

Waterejector, H. Coll (r) 

Water meters, register dial for. J. C Kelley 

Water wheel, S. C. Lyons 

Well curb, C. M. Minor 

Whistle, steam. King & McKIernan 

Wind power, J. M. Armour 

Windlass, friction, A. D. Stout 

Window sash bead fastener, J. W. Tripp 

Window shade roller, A. Roelofs 

Wood-boring gage.G. S Hudson 

Wrench pipe, D. P. Stanton... 
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Science Kbcord ig 
a splendid book of 600 
pages, published an- 
nually, about the 15th 
of January. Illustra- 
ted with many engra- 
vings. Price $2..50. 

Tbe Volume for 1876 
will be published about 
-lanuarv 15ch. Its con- 
tents will embrace the 
most Interesting Facts 
&• d Discoveries In the 
various Arts and Sci- 
ences that have trans- 
pired during the prece- 
ding year, exhibiting In 
one view the General 
Progress of the World 
the following Departments: 

CHEMISTRY AND METALLURGY, 

MECHAiliCS AND ENGINEERING, 

KLECTKICITY, LIGHT. HEAT, SOUND, 

TECHNOLOGY, THE USEFUL ARTS, 

BOTANY AND HORTICULTURE 

AGRICULTURE, 

RURAL AND HOUSEHOLD ECONOMY, 

MATERIA MEDI'JA, THERAPEUTICS, HTGIKNE, 

NATURAL HISTORY AND ZOOLOGY. 

METEOROLOGY, TERRESTRIAL PHYSICS, 
I GEOGRAPHY, 
. GEOLOGY AND MINERALOGY, 

ASTRONOMY, 

BIOGBAPHY' AND NECROLOGY. 

Every person who desires to be well Informed concern- 
ing the Progress of the Arts and Sciences should have a 
copy of Science Record for 1876. It will be a most In- 
teresting and Valuable Book, and should have a place in 
every Household and Library. . 

600 pages Octavo . Handsomely Bound ManyEngrav 
Ings. Price $2.50. Sent, post-paid, on receipt of price. 

All the preceding volumes of Science Kecord 

may be had separately at $2.50 each, or $10 for the 

five volutD'!S, 1872, 1873, 1874, 1875, and 1876. 

MUNN & CO., Publishers, 

37 Park Bow, 

New York dty 




For 1876. 

The Most Popular Scientific Paper in 
the World. 

Thirty-First Year. 
Only $3.30 a year including Postage. 

^^Send 10 cents for Specimen copy 

THE SCIENTIFIC AMERIC AN, now In its 31st 
year, enjoys the widest circulation of any weekly 
newspaper of the kind in the world. A new vol- 
ume commences January 1, 1876. Published week- 
ly. Now is the time to subscribe and to form 
clubs. 

The Contents of the SCIENTIFIC AMERICAN 
embrace the latest and most interesting informa- 
tion pertaining to the Industrial, Mechanical, and 
ScientiBc progress of the world; Desoi'iptions, 
with beautiful Engravings, of New Inventions, 
New Implements, New Processes, and Improved 
Industries of all kinds ; Useful Notes, Recipes, 
Suggestionsand Advice, by Practical Writers, for 
Workingmen and Employers, in all the various 
arts. 

EVERY NUMBER contains sixteen large quarto 
pages, elegantly printed and illustrated with many 
engravings. The year's issue contains 832 large 
pages, equal to four thousand book pages, at a cost, 
including postage, of ouly $3.20 a year to the sub- 
scriber. 

The SCIENTIFIC AMERICAN will be especially 
enriched during the current year by splendid en- 
gravings and descriptions of the most noticeable 
objects in the great Centennial IntematiOTtal ExM- 
lion. 

Engineers, Mechanics, Telegraphers, Inventors. 
Manufacturers, Chemists, Photographers, Physi- 
cians, Lawyers, Clergymen, Teachers, and People 
of all Professions, will And the SCIENTIFIC 
AMERICAN most useful and valuable. Its pages 
teem with interesting subjects for thought, study, 
and conversation, and are an unfailing source of 
new and instructive information. As an Instruc- 
tor and Educator, the SCIENTIFIC AMERICAN 
hasnoequal. It is promotive of knowledge and 
progress in every community where it circulates 
It should have a prominent place in every House- 
hold, Reading-Room, and Library. 

[^"Specimen copies sent, prepaid, on receipt of 
ID cents. 

TERMS OF SUBSCRIPTIONS POSTAGE 

PAID BY US. 

One copy Scientific American, one year $3.20 

One copy Scientific American, six months.. 1.60 
One copy Scientific American,three months 1.00 
One copy Scientific American, and one copy 
Scientific American Supplement, both 

for one year, post-paid 7.00 

One copy Scientific American, one year, 

and one copy Science Record 5.20 

^~We make a liberal discount and give advan- 
tageous premiums to those who form Clubs or 
procure Subscriptions. A beautifully illuminated 
Subscription List, also Prospectus and Rates, sent 
free. Address 

Muj>j"jsr & CO. 

ST PARK ROW, NEW YORK* 



Mnnn & Co/s Patent Olces. 

Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWESir-SiQHJ TEARS' EXPERISSOh. 



RKORB PATENTS bBTe been secored through 
chls agency, at home and abroad, than through any other In 

ttte world. 

They employ aB their aseiBtantfl a corps of the moat ex- 
pflrienced men aa examiners, speclflcatlon wrlt^«, and 
liattemen that can be fonnd, many of whom have been se- 
ested from the ranks of the Patent Office. 

SIXTY THOUSAND Inventors have avaUed 
themselTes of Uonn & Co.^s Bervioes in examining their In- 
ventlonB. and procnring their patents. 

UlJNl!l & CO.. m connection with tbe publication of the 
BoiENTiFio AHXBioAs, Continue to examine inventions 
confer with inventors, prepare drawings, specifications, and 
a^Bignments.att6nd tu filinj? applications in the Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,comer F and TthBtreets, Wash- 
ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissura. attend to rejected cases 
(prepared by the inventor or otherattomeys), procure oopj- 
rlghts, attend to Interferences give written opinions on 
matters of infringement, forutah copies of patents: in fact, 
attend to every branch of patent buslnMS Doth in this and 
in foreign countries. 

Patents obtained in Canada. England, France, Belgium 
Germany, Eussla, Prussia, Bpain, Portugal, the British 
%lonles, and aU other countries where patents are 
granted- 

Copiea of Patenta. 

Persons desiringanypatentissued ftom 1886 to Novem 
ber 26. 1867, can be supplied with official copies at a rea- 
sonable cost, the price depending upon the extent of draw- 
ngs and length of specifications. 

Any patent Issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this office $1 

A copy of the claims of any patent issued since 1886 wU 
be furnished for $1 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, and 
date of patent. 

1 epeotai notice Is made in the BomRTxno AmEiOAn oi 
aU tnventione patented tiirougb this Agency, with the 
name and residence of the patentee. Patents are often 
sold, in part or whole, to persons attraoted to the Invention 
by such notice. 

A. pamphlet of 110 pages, oontalnUur the laws and fall di- 
rections for obtaining United Btates patents, alao b oironlar 
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TO ILLUSTRATE AND DESCRIBE the many 
interesting themes and objects presented in the 
Great Centennial International Exposition 
OF 1876, and also to meet the wants of that large 
class of readers who desire an increased supply 
of Scientific Ic formation, particularly of the 
more Technical and Detailed character, we shall 
issue a special publication, entitled the SCI- 
ENTIFIC AMERICAN SUPPI^EMENT, to be 
printed weekly during the Centennial year of 
1876, and, perhaps, permanently thereafter. Each 
number will have sixteen large quarto pages, 
issued weekly, printed in the best style, uniform 
with the SCIENTIFIC AMERICAN, but sepa- 
rately paged. 

The SCIENTIFIC AMERICAN SUPPLEMENT, 
in addition to the special matter pertaining to the 
International Exposition, will embrace a very 
wide range of contents, covering tbe most recent 
and valuable papers by eminent writers in all 

THE principal DEPARTMENTS OP SCIENCE AND 

USEFUL KNOWLEDGE, tO Wlt: 

1,— Chemistry and Metallurgy,— Embra- 
cing New Chemical Discoveries, Improvements, 
and Processes, with engravings. New Processes 
of Working Ircai, Steel, Lead, Cooper. Gold, Silver, 
and the Various Metals, with engravlngsof New 
Apparatus, New Information, etc. 

2. -— mechanics and Engineering.— The 

latest and best papers upon Steam Engineering, 
Railway Engineering. Mining, and Civil Engineer- 
ing, Mill Work, Textile Industry, with engravings 
and working drawings. 
3.— Electricity, Light, Heat, Sound.— 
Latest Improvements in Telegraphy, Telegraph 
Engineering; Improvements In Galvanic Batteries, 
Electric Engines, New and Oseful applications of 
Electricity in the Arts, with engravings. 

4»— Architecture.— Examples or the best New 
Structures, with details and drawings. 



5. — Technology* — New and Useful Invention 

and Discoveries relating to THE ARTS; Improve- 
ments inPhotography. Prf ntlng, New Implements, 
New Machinery, New Processes, New Recipes, Im- 

firovements pertaining to Textile Industry, Weav- 
ng. Dyeing, Coloring, "^ew Industrial Products, 
Animal, Vegetable, and Mineral— with engravings. 

6.- Agriculture, Botany, and Horticul- 
ture. — New and Useful Information in all branches 
of Agriculture. Descriptions of New Plants, Trees, 
Shrubs, and Flowers, New, Useful, and Interest- 
ing Facts In relation to Cultivation, Propagation— 
with engravings. 

7.— Rural and Household Economy.— 

The Latest Information concerning Building Mate- 
rials, New and Valuable Recipes, and a great varie- 
ty of MlecellaneouB Information pertaining to Ru- 
ral and Household affairs— with engravings. 

8.— materia medica. Therapeutics, 

Hygiene. — Exhibiting the progress of Medical 
Science In various branches; New Medicinal pre- 
parations. New Health Appliances, and much In- 
teresting Information. 

9.— Natural History and Zoology.— The 

Latest InvestlgatloDH. Discoveries, and most Inter- 
esting Information In this department of Science. 

10 & 11.— meteorology, Terrestrial 
physics* Geography.— Accounts of Interest- 
ing Atmospheric and Terrestrial Phenomena, Tra- 
vels, Explorations and Discoveries, etc. 

12.— Geology and mineralogy.— The Latest 
and most Interesting Geological Investigations 
and Reports, and New Discoveries. 

13. — Astronomy. — Recent Interesting Discover- 
ies and Information, with Reports of Astronomical 
Phenomena, Progress, New Instruments, etc. 
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ILLUSTRATIONS. 



Accumulator 280 

Acidimetry, Eevell and Salleron's 

method 402 

Air reservoir, Galibert's 66 

Altlscope, Stevens' 280 

Ancbor tripper 230 

Ant eater, Che scaly 135 

Antelope, the brown Indian 343 

Aquarium and wardlan case,com- 

blned 103 

Arctic boats, tents, and imple- 
ments 130 

Arctic slefgh, tools, etc 131 

Arm, artificial 280 

Atmospheric machinery 243 

Augers 133 

Aurora, an experimental 197 

Awl. Smith's 70 

Awnings 361 

Axe tester 3.il 

Axle machinery 3il 

Azaleas, hardy 103 



„ : checks 361 

Balance, alloy 361 

Bale tie, Smith's 115 

Balista, the 323 

Ballasting and stone- breaking ma- 
chine, Marsden's 367 

Barometrograph 361 

Battery cells, joining up 115 

Battery, charcoal, Blair's 63 

Bearing feeler. Alley's 70 

Beer cooler, Bohart's 150 

Bell, the Independence 104 

Belt tightener and hanger. 

Squire's 150 

Blind hingH', Holbrook's 353 

Blind slat holder. Steller's 70 

Blind stop, Junes' 134 

Blowpipe, gas, Couenet's 19 

Boiler, rag, Donkln s 86 

Boiler, small steam, Blunt's 229 

Boilers , setting 339 

Boilers, setting, Keyes' method.. 1 
Boilers, the heating surface of... 153 
Boiling pot, Heunaman & Shaw's 246 

Boring bits. 165 

BorlDg machine, vertical, Furness 

& Co,'s 367 

Bow socket, tubular. TopUfE's 374 

Brake, wagon, Howell's 310 

Brick macnine and transporting 

apparatus, Gard's 81 

Bridge at St. Lo ils. Mo.— The 

western abutment 114 

Bridge over the Hudson at Troy, 

N. Y 351 

Bridge over the Waltakl. New 

Zealand 211 

Bridge, suspension, at Kiev. Rus- 
sia 255 

Broom-sewing machine 328 

Buckles and other fastenings . 83 
Bullets, projectiles, and cartridges 24 

Burglar alarm. Powell's 355 

Burner, Bunsen. solid flame 258 

Buraer, non-retreating liunsen.. 387 



Caladlum culture 247 

Calipers 328 

Can- soldering machine 328 

Cap. reversible. Fox's 198 

Carrtumc acid from roots 355 

Carbonic acid, liquid, flask for... 3"^ 

Carbonic acid, making liquid 243 

Carillon machlne,Gtllett& Bland's 2l0 

Car seat, Sheldon's 33!i 

Car starter and replacer 328 

Carving machine, wood, Black- 
man's 95 

Car- washing machine, Lord 

Caithness' 51 

CentCLiaial agricultural building. 199 
Centennial horticultural buildmg. 159 

Center gages 32S 

Chromatrope, a new 311 

Chronometer, soiar, Flechet's... 159 
Cigar wrapper knife, urechblel's. 86 
Oochiiostema JacoblaLum ... .167 

Cockatoo, the great black 295 

CoflSns, wicker 99 

Coloring of plants, the iirtlflclal.. 311 
Color vision, Elcco's experiments 

on 180 

Column, metallic, Leidy's 246 

Compass, circuldr, Duchemin's.. 147 
Conservatory at Hampton court. 

England 375 

Cooking chamtper. Smedley's 106 

Cottage, an ornamental 103 

Counter and tell-tale, engine 25S 

Cow tail holder, fedaen's 355 

v-raue, an eighty-tun 93 

Crane, steam. Taylor's 237 

Culinary apparatus, Randall's 358 

Cupressus nutkaensls 247 

Curtain fixture, Posplsil's 306 

D 

Dashboard, Schwaner's 22 

l>eodorizing excavator, Johnson 

& Nettleton's 223 

Diving Dell and grapnel 291 



Earth pits 296 

Eiectrfcal speed recorder, Grove's 182 
33 



Floraklnor lesser bustard, the... 231 

Flower pots 2*36 

Freezing apparatus. Carry's 82 

Friction clutchpulley. Bean's 274 

Friction meter, Napier's 227 

Fuel economizer, TwlblU's 63 

Furnace, asphaltum 328 

G 

Gages, tide and river 227 

Galley support, printer's 403 

Garden, aBuddhlst 279 

Gas from petroleum, making, Mc- 

Clarty'8 258 

Gas regulator, Llebda's 239 

Gearing, angular .■ 280 

Governor, Meln's 354 

Gradients, steep, working by lo- 
comotives, Stevenson & Reld's 

system 354 

Grapes, preserving 306 

Grinder, universal. Sanford'8.... 179 

Gunboat, the Bermeio 146 

Gun, monster field, Krupp's 391 

Guns, recoil check for, Miiler's. .. 406 
Gun, theSi-tun, boring the trun- 
nion coll 239 

Gun, toy. Martin's , 103 

H 

Hay rake, horse, MelUnger's 6 

Healthllft, Knight's 215 

Heater, steam, De Kafer& Lacy's 294 

Heater, ventilating, Oourch's 263 

Hell Gate submarine operations, 

the Ill 

Horses, protecting. Lawton' s 

method 66 

Horse yoke, Stratton & Olmsted's 50 
Hospital for sick children, Lon- 
don 274 

Hothouses, recently constructed. 407 

Hugiies, EdwardOavId 151 

Hyaro-pneumatic puzzle, the .... 351 



Ice cream carrier, Wyman's .. 306 
Ice-making machine, Slddeley & 

Mackay's 242 

Iguana, an Australian 295 

induction coll. Brush's- 344 

Immctlon or electrostatic coll,the 115 

Iris, the great sp )tted , 247 

Ironclad circular ship, Russian .. 87 
Ironclads, English and American 359 



Joint, frlctlonless, Tallbott's. ... 

K 

liey holder, Coleman's 

Kite, the crested black 

Knapsacks 

Kndbworth House and Gardens, 
England 



Riveting machine, hydraulic, 

Tweddell's 47 

Rooster, the cataleptic 147 

Rope socket .Bowen's 18 



Sadiron. Hasenrltter's .... 358 
Safety valve, mercurial, Colls'.. 198 

Samburat bay, the 343 

Sawing and grooving machine, 

Baggs'.... 303 

Saw sharpener. Crook's 255 

Scale, rafter, and bevel gage, 

Spayth's 134 

Scissors and ripping knife, John- 
son's 274 

Screw cuttmg die and holder, Wi- 
ley and Russell's. 390 

Shaping machine, double, Femau 

& uo's 403 

Signals and switches, Rousseau's 

system 399, 402 

Silk- spinning machinery, Dan- 
forth Locomotive Company's. 406 

Sklmmlafragrans 311 

Sklmmla japonica 3U 

Sledge for the arctic expedition. 51 
Slide valve calculator, Caldwell's 67 
Sounding apparatus, deep sea, 

White's 211 

Sounding apparatus, Le Coentre's 357 
Spark spectra, aoparatus for, 

Bunsen 's 329 

Spring, gang plow. Dalton's 22 

Stamp, rotary hand Baldwin's 19 

Steam cultivator. Fowler's S86 

Steel, compressing, hydraulic 

press for 179 

Steel Ingots, casting. Hackney's 

method of : 275 

Steel Ingots for ordnance, casting 290 

Steel, molds for casting 99 

Steel process, the Bessemer.— 

Emptying a converter 290 

Strong room, banker's, Hobbs & 

Co's 319 

Surveying Instrument, Jahn's.,, 226 

Swans 183 

Swan's nest, the 183 

T 

Tea kettle, Gray's 274 

Time check, Osborne & Le - 

Errande's 306 

Tlre-upsettlng machine, Schon's 246 
Tools, driving portable. Smith's 

meth3d or 146 

Tortoises, land. In the Zoological 

Gardens, London 263 

Tunnels, ventilating, Dixon's 

method 79 

Tweer, smith's. Seel & Shaw's... 86 



Lamp and oil can, Roberts'... 128 

Lathe, duplex wheel, New's 15 

Lathe, hand and slide. Law and 

DufE's 342 

Lever power, Hale's ^74 

LlCe -saving apparatus, Rogers'.. 194 

Light, dioptric, Meigs' 355 

Lighthouse, the Trinity .Shoals .. 391 
Liquid mixer, Meyers' 207 



Liquor thief. 

Locomotive, a modern 

Locomotive , Stroudley 's 

Locomotive, the first passenger. 
Lubricating device. Sawyer's 



M 



376 



Macrozamla plumosa,the 71 

Magnetism, experiments In 1K4 

Magnec, Jamln's 72 

Magneto-eleocrle light machine.. 35 

Manatee or cow fish, the 263 

Medicine, book on, Hermes Trls 

meglstus' 

Melon cucumber, a 31 1 

Mesembryanttiemum minimum . 167 

Meter, pulsating, Atwill's 404 

Meter, spirit, Siemens & ilalake's 4U4 

Meter, spirit, Young's 404 

Meter, water, Duroy's 104 

Microscope, a home-made com- 
pound 275 

Milkingtubes. Smith's 70 

Mill, far (u. Swift's 246 

Mills, grinding. Harrison's 278 

Mines, ttie Montreal hematite, En- 
gland 338 

Molding machine, Grosvenor's... 166 
Mortising and boring machine, 

Fay's 291 

Moths, currant and raspoerry 115 

Moth, thecobweb apple 135 

Motor, col ; air 101 

Motor, high pressure 20 

Mower, Burgess and Key's Ii9 

N 

Nail extractor. Converse's 150 

Napper andbrusher, Tompkins'.. 6 

Nares. Captain G. S 130 

New York po-st ofllce, the 175 

New York United States Court, 
the 178 



100 



82 

178 
, 326 

230 



Valve, stop, Whitton's 147 

Valve, test. Wood's 214 

Ventilation and cleansing drain 
pipes. Morrell's system .... 335 

Villa, a model 215 

Villa, design for a model 23 

Vineyard, 1 he Garston, England. 327 

Vise, Penfleld's 19-i 

Vise, sudden grip. Hall's 118 

W 

Water ctoset, odorless. Smith's.. 326 

Water closEt, to put up a 57 

Water pressure engine, Wyss & 

Studer«' 195 

Water, salt, changing to fresh 2l4 

Water, testing the color of,Bow- 

ditc h ' s method 57 

Water wheel buckets. Wolcott's 260 

Weatherstrip, Fleury's 236 

Webb, Captain Matthew 227 

WeU,»rtesian,at Grenelle. France 54 

Well-boring Imp lements 54 

Wlieelwrlght's machine, Bufling ■ 

tontfe Co.'s 406 



Yucca strleta.the. 
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Figures preceded by a star (*) refer 
to Illustrated articles. 



Onager, the. 



Elecrrlc lli^ht, the 

Electric phenomenon, remarka- 
ble 

Elevator, grain, and Htocbyards, 
New YorK Central Railway... 

Elevate r,Kortlng's 

Elevators, hydraulic. In New 
York post oifice 

Elevator, water. Hale's 

Ellipsograph. Toulmln's 

Engine, blooming mill, J. E. 
Thomson steel works 18 

Engineering structures 313 

Engine, portable, Clayttm & Shut- 
tleworth ' s ^62 

Engine, steam, Snyder's 37i 

Engraving machln- , Lotz' 34 



Feed water heater and purifier, 

Berryman's 127 

Feed water heater, locomotive, 

Magoon's 182 

Fence, Iron, Robertson's 387 

Flcarla grandlflora, the 71 

File, Carr and Wilcox' 323 

Filter, charcoal 404 

Filter, domestic 404 

Filter, laboratory 404 

Filter, reversible 404 

Finch family, members of the — 55 
Fire bars, revolving, Schmltz' . 5 
Firebox, locomotive, Dawson & 

Hughes 38 

Fire engine, floating. Merry- 
weather's 162, 163 

Flamingo Plant, the 247 

Flanging machine. Hanson's 15 

Floating apparatus, Lloyd's 258 

Floodway for warehouses, Mor- 

rell's 191, 370 

Floor clamp, Clarke's 102 

Floor clamp, Wood's 118 



Pencil, adding. Smith & Pjtts'... 214 
Petroleum, furnace for burning . 182 
Photographs, printing by ma- 
chinery 336 

Pipes, bending. Orum'sdevice for 150 
Planing machine pressure blocks. 

t'atterson's 102 

Plants, carnivorous 256 

Plants, the animalism of 7 

Plant vasesfor Indoor Decoration 407 

Plate shearing machine 390 

Podometer, or walslng distance 

Indicator • 98 

Polyzoon, a fresh water 4 

Press, drawing, stiles & Parker's 310 
Printing press, Cottreil & Bab- 
cock's 259 

Propeller, new, Becker's 323 

Propeller, screw, Griffith's 386 

Propeller, screw, Stevens & Mil- 
ler's 134 

Psych mystery, the 291 

Pulley block, Moore's. 354 

Pump, donkey, Hayward & Co.'s. "390 

Pump, rotary, McFarland's 371 

Pump, steam Jec.Kortlng's 115 

Pump, three-cylinder, HaaKeU's. 4 
Pump and shearing machine, 

Long & Co.'s 143 

Pyrometer, Salleron's 50 

R 

Raft, life, Parratt's 134 

Railroad cars, two -story 242 

Ralls, street, Nessle's 19, 55 

Railway carriage, GlfEard ' s 275 

Railway fishplate, etc.,Dlttman's 291 

Rallwaytle, Reese's 230 

Railway track. Potts' 38 

Reaper, Burgess & Key's 119 

Refrlgeratorand counter, Barnes' 278 
Refrigerator steamer, proposed.. 322 
Rifle contest, the targets 40 



Accumulator *280 

Adhesion surface 320 

iEoUanharp (10) 3U 

Aero-dynainlc wheel "248 

jEsthetics.the newdepartment of 177 

^thrloscopa. the 249 

African explorations, new 281 

Agates, cutting <8) 42 

Air, compressed, antiseptic pro- 
perties of 105 

Air cushion for Dipes *248 

Air for smelting Iron (48) 395 

Air In houses, etc 329 

Air reservoir. Improved * 66 

Air, temperature of. and cora- 

presssi 'n of (14) 123 

Alcohol, deodorizing (6j 235 

Alizarin, artificial 98 

Alizarin, artificial, manufacture 

of 161 

Aluminum 145 

Alloy, balance *3fil 

Alloy for healings (17) 235 

Alloy, the Chinese, pakfong 201 

Altlscope *280 

American competition 241 

American grape vines in France. 261 
American Institute fair, opening 

of the 201 

American Institute fair, the. . 70, 

209, 233,241.256,273, 337 
American Inventlonsln Europe.. 260 
American inventions :edIscov- 

e re d in Euro pe 321 

Americans, relationships of na- 
tive 224 

Ammonia, aqua ,.(47) 299 

Amusements, outdoor 265 

Analysis, a human .135 

Anchor tripper *280 

Anemometer *249 

Angle joints '280 

Aniline black by electricity ^03 

Anllme violet, new I8:i 

Ant-eaters, the •135 

Antelopes, the *34!{ 

Antisepilc, another new 197 

Ants, to destroy (40) 172 

Ants, to exterminate (21) Vi'6 

Apparitions 65 

Appreciation 201 

Aquarium, portable, and wardlan 

case *103 

Aquometer, the 273 

Arched roofs *312 

Arcograph, the *280 

Arctic expedition, the British. ... 130 

Arctic explorations, recent 295 

Arctic explorers, work for 32 

Arm, artificial *280 

Arsenic In the air of rooms 330 

Astronomical notes 10, 296, 360 

Athletic contests, the university. 73 
Atmosphere and sound 216 



Atmospheric hammer *248 

Atmospheric machinery *248 

Atm ospheric whistle *248 

Atoms, the dimensions of. ..(27j 236 

Augers *133 

Aurora, an experimental *197 

Awl handles *36l 

Awl, Improved * 70 

Awnings *361 

Axe tester *361 

Axle gages, etc,, *361 

Azaleas, hardy *103 



Babbitt metal (13) 26 

Bacteria and vibrios 185 

Bagfasteners * 83 

Baggage checks *36l 

Bale tie, improved *115 

Ballasting and stone-breaking 

machine *367 

Ballooning at night 196 

Barometer, a cheap (2) 26 

Barometer, to make a (9) 394 

Barometrograph, the *361 

Baryta green 303 

Batrachia and reptilla in North 

America 153 

Battery, a charcoal * 68 

Battery, a chloride of silver 390 

Battery, a simple (34) 284 

Battery cell, a new form of Le- 

clanche's 372 

Battery cells, joining up *115 

Battery, electromotive force of a 

(39) 172 

Battery for spark spectra *329 

Battery, poles In a (10) 171 

Battery, tf'e Hill (16) 298 

Bearing feeler * 70 

Bedbugs, exterminating fl) 11 

Bee culture 89, 180 

Beef tea 232 

Beer cooler *150 

Beer, drinking 406 

Bees in the United States 225 

Bell, repairing the Independence 

*164, 229 

Belt couplings • 83 

Belting, leather, American 354 

Bel ting vs. frictional gearing . 357 

Belting vs. gearing 375 

Belts, death 6 

Belts, slip of 385 

Belts, strain on 340 

Belt tightener and countershaft 

hanger *150 

Birds and the Insect pests , 56 

Birds, memory in 22 

Birds' nests, ( dlble 2ui 

Bitters, about 357 

Bicycle rldir.g 39 

Black for patterns (5) 409 

Filack stain lor wood (32) 236 

Blasting agents, modern 39 

Blasting or Diamond Reef 303 

Bleachglue, to 24 

Bleaching cotton yarn 3i2 

Bleaching fluid. Instantaneous . 329 

Bleaching gums (49) 204 

Bleaching shellac (4) 171 ' 

Bleaching sirup by charcoal,. .(1) 26 

Blind hinge *355 

Blind slat holder • 70 

Blind stop. improved , . .*134 

Blowers, fan, action of (31) 220 

Blowpipe, a new gas • 19 

Boiler, admitting «ir to steam. (8) 155 

Boilfer and feed water heater * 63 

Boiler, a small steam *229 

Boiler bolts and castings *339 

Boiler brickwork *339 

Boiler explosion 135, 185 

Boiler explosions, experimental. 113 

Boiler explosions, mysterious 86 

Boiler furnaces, hot draft for * l 

Boiler Incrustations 105 

Boiler Inspection, a years' expe- 
rience In 97 

Boiler phenomena, steam. 193, 244 264 

Boiler, rag, rotary * 86 

Boilers 264 

Boilers, aero- steam '249 

Boilers, chloride of barium In f6 

Boilers for burning sawdust *339 

Boilers, proportion of 224 

Boilers, setting *839 

Boilers, talc In 376 

Boilers, the heating surf ace of...*152 

Boilingpot, improved .•246 

Bone black (2) .33 

Bones 143 

Bones, buffalo 277 

Boracic acid, fused 167 

Boraclc acid, tempered 113 

Borlngbars *181 

Boring bars and tools 212 

Boring bits «.6'> 

Boring machinery, wood *367 

liofing tools (25) 378 

Boring tools lor larhe work *24i 

Bow socket, tubular *374 

Brakemen. a lesson for 295 

Brake trials, high speed 342 

Brake wagon •SIO 

Brass, flux tor (l) 298 

Brass on pistons. 393 

Brass to resemble gold (47) 395 

• " ■ ,358 

, 409 
, 311 
. 308 
. 357 
. 169 



Brass wire for rivets. 

Breakwater the Manora 

Breath, analysis of the human 

Brewing beer in New York city. 

Bricks, damp-proof 

Bricks. Japanese In America 

Bricks, transporting, during man^ 

ufacture.... • 31 

Bridge atTroy. N.Y '351 

Bridge between New York and 

Brooklyn 86 

Bridge building, a new system of 116 
Bridge In Philadelphia, burnt . 372 
Bridge over the Waltaki, New 

Zealand *2n 

Bridges, m.hdern suspension *255 

Bridges, railway, iron m 69 

Bridge, the East River 309 

Bridge, the St. Louis *114 

Brlrish association notes 216 

Bromide of camphor (11) 409 

Bromine 3H4 

Bronze, bluish green 85 

Bronze, brown, for Iron 185 

Bronze on brass, green 51 

Bronzes, Japanese 281 

Bronzing cast Iron (11) li 

Broom heads * 83 

Broom-Bcw ing machine *328 

Buckles • 83 

Buckskin gloves, etc., cleaning.. 

(33) 347 
Buffalo skins, to prepare. .(24) 59 
Buildings and railway cars, exit 

from 300 

Bullets, projectiles, and cart- 
ridges • 24 

Burglar alarm *355 

Burglar alarms 256 

Burial nmce, pyramidal . . 50 

Burla) vault, building a (25) 316 

Burner. Bunsen solid flame *258 

Burner, Improved Bunsen *387 

Burns, new remedy for 56, 133 

- usiness and financiering 337 

Business, stagnation in 4 

Butter, Philadelphia, the secrets 

of 73 

Buttons, white shirt (42) 204 



C 

Caisson, movable Iron... 

Caisson, Trlger's 

Caladlum culture 
Calculation, Instinctive. 
Calicoes, wasnlng., 



Calorimeter • 328 l 

Canal boats, propelling 13t 

f^anal, French Irrigation 191 ! 

Can-soldering machine * 328 

Capping machine 337 

Cap, reverslhie * 198 

Carbonic acid as a fire extinguish- 
er 309 

Carbonic acid, flasks for liquid..* 323 

Carbonic acid from roots • 355 

Carbonic acid gas as a motor 166,* 243 

Carbonic acid motor, the 3l0 

Carbonic oxide, test for (2) 394 

Car couplings, self-acting 387 

Carillon machine * 210 

Carnivorous plants * 256 

Car seat, auxiliary * 338 

Car starters, etc * 328 

Oars, two-story railway * 242 

Car-waehii^ machine * 5i 

Catarrh, cure for (46) 204 

Caterpillars, to destroy (18) 42 

Caterpillars, to exterminate 121 

Cattle, queer 112 

Cells, artlttclal. Traube's 161 

. elluloid 193 

CelluUid -what is it? 23 

Cement, a new 39 

Cement, aquarium (64) 43 

Cement, coating, for brickwork 

(14) 26 
Cement for emery and leather... I'^O 

Cement for filling burrstones 323 

Cement for glass 143 

Cement for glass letters 47 

Cement for Iron and wood 287 

Cement for leaky roofs 183 

Cement for leather (67) 3UU 

Cement for leather and iron... (2) 409 

Cement formetals and glass l 

Cement for steam pipes 185 

Cement for teetn 225 

Cementing emery to iron (9) 363 

Cementing Iron in wood 23 

Cement, non-drying 24 

Cement, Portland 49 

Centennial buildings, iron In the. 1 
centennial buildmgfe, the. .* .59, • 199 

Centennial clergyman, a 3 

Centennial, machine builders at 

the 194 

Centennial, new allotment of 

spaceat the 207 

CentCLnlal notes 40,136,147, 276 

tentennial, progress of the 99 

Centennial. Russia and the 369 

Center gage * 328 

Cereals and their chemical value. 336 

cesspool, a new 337 

Chance, taking a 48 

Chemistry, a lady lecturer on 4 

Chemistry's gift to the world £84 

Chemist's narrow escape, an am- 
ateur 261 

Chimneys 340 

Ctiimneye, dimensions of i22) 11 

Chlmnevs, sooty, cure for 21 

Chmch bugs, to destroy 127 

Chloral as an anaesthetic 169 

Chloral drinking, dangers of . 65 
Chloral hydrate In neuralgia .. . 7i 

Chlorine, preparing (7) 26 

Chloroform as a preservative 180 

Chrom^ttrope, a new * S44 

Chronomeier. a solar *159, i;28 

Cider, Clarifying (48) 204 

Cider, purifying (58) 1?9 

Cigar \v rapper knife ♦ 86 

Cincinnati exposition, the 278 

City, a, ] 80,000 V ears old 64 

C hy pipes 265 

Cleansing clothsand yarns 340 

Cleansing goods by naphtha 344 

Clouds, angular velocity of ;IS0 

Clouds, ascertaining the altitude 

of 164 

Clouds as stojm signals 115 

Clouds, thunaer. altitude of 69 

Clover, fecundation of (62) 139 

Coal, consumption of, per horse 

power 101 

Coal fleid, the Alleghany 152 

Coal tiir colors, practical deter- 
mination 261 

Coul I he components of 306 

Coal, the origin of 262 

Coal, weight ann bulk of 027) 11 

Cobi^ebs, utilizing 343 

Cochliostema Jacob! anum ...* 167 

Cockatoo, great black * 295 

Cofl'ce plague in Ceylon 119 

Coflliis, wicker * V'9 

Coub. anthracite 391 

Co:d, effects of arctic, on man... Ill 

colleges and the hard times 272 

Colle».e, Smith 103 

Collodion .. 197 

Collodion pulArizer,a 326 

Clors, new AChlcle for 339 

Color vision, on * 1^0 

Column, metallic * 246 

Combustion, Hpontaneous (4) 26 

Comnass, a new circular 147 

Compass variations on iron ships 146 

Concrei e floors (14) 26 

Concrete foi' walks, etc 185 

Cone plate for boring * 277 

Conservatism vs progress 241 

CooKery, cheap 49 

cooking cliamber * 166 

cooperation in building 72 

copper, alloy of. adherent to glass 169 
Copper, mass, of Lake Superior. . 892 

copper salts, colorless (i2) 138 

Copper, test for les 

Copying pencils 168 

Corals, the growth of , 70 

Cordials, American 273 

Core leather, a new fabric 296 

Corner lots 403 

Corn-husklng implement * 70 

Cottage architecture * 10^ 

Cotton mathematics lOl, 239 

counter and teli tale, engine * 258 

Cow tall holder * 355 

Crane, a powerful *98, * 287 

Crape 3i0 

Cremation In the household 2 

Crime the result of automatism.. 5 

Criminals, a new use for 208 

Crocodile, the hen 265 

Crookes'last alscovery. Professor 177 

Cryptococcus cerevisise 184 

Cry stalizlng fruit (31) 2«4 

Culinary apparatus, Centennial.* 358 

Cupressus mitkaensls * 247 

Curtain fixture • 306 

Cutters * 148 

Cycads, the • 7i 

Cyclone, a disastrous 240 



Drawing, mechanical 368 

Dress, a hint on healthy 15 

Drifts * 309 

Drilling chilled iron (7) 409 

Drilling hard metals, etc * 84 

Drilling Inihe lathe * 117 

Drills and drilling * 53 

Drills, feeding * 53 

Drills, twist * 53 

Drive well, the patent 5^36 

Dust, road, value of 150 

Dyed goods. Improving 329 

Dyeing buffalo robes (24) 59 

Dynamite 212 



..• 3)2 

..* 312 

..* 247 

..• 288 

... 249 

Calipers'. * 328 



D 

Dandruft (11) 267 

Darning machine 241 

Dashboard. Ijiproved * 22 

Death In ihe nursing bottle 145 

Deodorizer, new 287 

Detonating compound (13) 394 

Diamonds again, veneered 305 

Diamonds, veneered 265 

Dlamoniis, the formation of .(55) 139 
Dlflractiou lines and prismatic 

spectra * 265 

Diphtheria .384 

Diphtheria, the treatment of 387 

Discoveries, three curious 386 

Disease, the financial equivalent 

for 353 

Disinfectants 193 

Dissolution, a theory of 68 

Diving bell and grapnel * 291 

Donkey street cars ..., 341 

Draft of a wagon, high or low 

m, 38*) 188 
Drain pipes, ventilating and 

cleansing , • 335 



Earth pits * 296 

Earth's Interior, theories of the. 168 
Earth's surface. Instability of the 

32, (20) 155 

Kbonize wood, to 50 

Eccentric gearing (70) 347 

Economy in use and manufacture 343 
Education for culture or use, Is.. 1?8 

Egyptian manuscript, an * 376 

Electrical amalgam (.28) 315 

Electrical copyiug machine 241 

Electrical exhibition mParls 277 

Electrical fish bait, an 279 

Electrical News, the 81 

Electrical phenomena, remarka- 
ble 263 

Electrical speed recorder * 182 

Electrical spread-eagleism 233 

Electrical conductors, metals as 

(29) 107 
Electric conductor, wood as an.. 337 

Electric engine, new 233 

Electric fall machines 117 

Electric force and magnetism. 

the * 292 

Electric for e and molecular mo- 
tion 260 

Electric force, the new phase of. .*401 
Electric force, what is tue..*l96, 2'^8 
Electricity and chemical combi- 

, nation 341 

Electricity, discovery of another 

form of 400 

Elecriclty from the clothes.. .(2) 363 

Electricity In hair 337 

Electricity, origin of atmospheric 258 

Electricity, twisting iron by 1 

Electric light and heat, the * 356 

Electric light as a signal 281 

Electric light for locomotives — 5 5 

Electric light, the * 35 

Electric machine, new 323 

Electric motor, a new 241 

Electric phenomena, remarkaole 

100. :65 

Electro-gilding and silvering (26) 251 

Electro -magnetic clock 63 

Electro-maynet. regulating speed 

of an (76) 300 

Electro-plating silver bath.... (27) 220 

Elgin marbles, the lost 53 

Element, a new 2Sl 

Elephants, a plea for the wfld 357 

Elephants, mortality among ^15 

Elevator, a new grain 383 

Elevator, Kdrting's ..* 82 

Elevators, New York post office* i78 

Ellipsograph * 230 

Emery grinder, new 34 

Employer and employed, rights to 

nventions 2 

Enamels, glass 325 

Engineer, education of the nie- 

chanlcal 292, 312 

Engineering, amateur 224 

Engineering, ancient 199 

Engineering, progress of 199 

EngineeriDg fctructures * aia 

Engineer's education, an... .(36) 43 
Engine for blooming mill use...* 18 

Engine, oil 355 

Engine, putting up an (s) 251 

Engines and pumps "■ b71 

Engines, driving, at American 

Institute fair 209 

Engines, portable * 2(i2 

Engine, the Little Giant * 371 

Engines, the power of small hS 

Engraving machine * 31 

Epiz' otic in horses 2()2 

Esquimaux, ingenuity of the 70 

Ether, methyl atto (9) 11 

Ethers, siliclous and aluminous 

(36) 236 
Ether, the, and ponderable mat- 
ter Sfr 

Etching copper and steel 8(,9 

Etcblug glasa (,50) 379 

Evolution. Mr. Dawsoi.'s idea of 176 

Evnlutlon, the gotilof 288 

Evolution, the theory of 153 

Excavating apparatus, deodoriz- 
ing * 223 

Excuses, making 384 

Exhibition of scleutiflc apparatus 246 
Expansion and contraction oy 

moisture 321 

Expansion, force of 2»1 

Explosion at the Pullman Car 

Works 368 

Explosion, remarkable "^28 

Explosion, singular 55 

Explosion In gunpowder mills by 

electricity 177 

Explosions, powder mill 20 

Explosives, niiro-glyceiln 212 

Explosives, trials of 2^9 

Expoaltion. the great Interna- 
tional 352 



F 

Fair, the oldest in the world 231 

Fastenings * 83 

Feathers, cleaning (7) 315 

Feed water heater and purifier.* Ul 
Feed water heater, locomotive..* 1S2 

Fence, Iron * 387 

Fermentation from Inorganic sub- 
si ances 337 

Fertilizer, a cheap 18.1 

Fibers, pineapple and banana .. 288 

Flcarla, the 71 

Field instrument, universal * 226 

File a new patent * 322 

FlUer, chemical 66 

Filters, etc • 404 

Filch as a source of preventible 

disease 304 

Finches, the 55 

Finishing color, the , ...308 

Fire bars, revolving * 5 

Fire box, locomotive * 38 

Fire engines, floating * 162 

Fire escape, a new 256 

Fire escapes wanted 8, lOl 

Fire fly, the chemical 121 

Fireproof houses, plastering In.. 69 

FIreproofing fabrics 121 

Fireproof pasteboaid (26) 2:6 

Fireproof products, etc 38 

Fishes, ancient Ifi2 

Fish flour 406 

Fish. German, In American wa- 
ters 214 

Fistula, trentment of, by ligature 56 

Flamingo plant, the * 247 

Flanging machine * 15 

Flea, education of the 370 

Flies, what they do 388 

Floatlne apparatus * 258 

Floodway for warehouses.* 191, * 370 

Floor clamp • 102, * U8 

Florakin. the * 231 

Flouring mill, the largest 405 

Fiower pots * 296 

Flying machine, another 104 

Fljlng machinery, progress of... 121 

Foil, variegated, Japanese 198 

Food, fermentation of 31 

Food to work, the relation of , . . . 293 
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Force, reducing 50 

Force, the supposed new 335 

Foreman , the 71 

Forest, a burled 276 

Franklin, Lady 38 

Freezing mixtures (3j 26, 330 

Freezing powders 56 

Freezing water In bottles * 82 

Friction , a curious fact 5 

Friction clutch pulley * 275 

Frictionless Joint, a * 69 

Friction meter * 227 

Frost, subterranean 287 

Fruit, preserving 169 

Fuel, economy In use of..... . . 163 

Fuel, new source of, and its utili- 
zation .... 119 

Fumigator, a new 389 

Furnace working with petroleum* 182 

l^'urniture of a sick room 232 

Furniture, combination 256 

G 

Gages, glass, ou boilers (5) 138 

(isges, tide and river * 227 

Galley support, printer's * 402 

(ialvanized Iron pipes (4) 251 

Galvanized Iron, snow-llake fin- 
ish on (84) 288 

Galvanizing Iron (15) 3i5 

Gas. a new lighting and beating. . 131 

Gases the vapors of liquids 321 

Gases, the voliiine and pressure 

of 403 

Gas explosion 327 

Gas for heating purposes ;189 

Gas from cork 305 

Gas from dead animals, etc ... 337 

Gas from nlghc soil, etc 209 

Gas from petroleum * 258 

Gas furnaces, natural 305 

Gas fuel, natural 390 

lias, Lowe's new process for 276 

Gas regulator, new * 259 

tias shadow, a 38") 

Gas wells of Pennsylvania 70 

Gearing, angular * 2'<0 

Gelatin molds (16) 133 

Geological Importance of our 

western exploi-ations 256 

Germination of seeds, action of 

silts on 279 

Germination of seeds, the.. 358 

Gilding, process of IIG 

Glacial motion, rate and eaune of 49 

Glass bottles, to cut 49 

Glass, cleaning 69 

Glass for lighthouses, French.... 325 
Glass manufacture, recent im- 
provements In 17 

Glass, metal 166 

Glass, poluble. for outdoor work 148 

Glass, the Bastle 20 

Glass, to render opaque 231 

Glazings, colored 325 

Glue , fireproof 69 

Glue, liquid 24 

Glue, to prevent from cracking.. 389 

Glycerin, distilling (06) 139 

Gold and silver, mticlng (53) 379 

Gold, chloride of (1) 137 

Gold fields, -iapanese 72 

Gold from ore. obtaining (22) 91 

Gold , new reagent for 323 

Gold, obtaining from solutions 

(27) 139 

Gold-plating solution (28) 252 

Gold , testing (12) 283 

Gophers, killing g 

Gorilla, a captive 324 

Governor, Aleln's patent * 354 

Gradients, working by locomo- 
tives * 354 

Graham flour, counterfeit 329 

Grand Central Depot— The signal 

system * 399, * 402 

Gra.pes, preserving * 306 

Grape vines in France, American 147 

Grasshopper parasite, a 15 

Grasshopper plague, the 132 

Grassljoppers, dentroviiig 20 

Grasshoppers, grass planted by. , . 81 

Grasshoppers in the West 52 

Grasshoppers, to utilize 19 

Grasshoppers, utilizing the fiS 

Grease from paper to remove(14j 395 

Green, a new emerald 115 

Grinder, universal * 179 

Great Eastern, barnacles on the. 197 

Gruel, preparation of 232 

Garbage, new use for 3^3 

Gulf stream as a heat carrier, the 336 

Gunboat, new, the Bermejo * 146 

Gun, new Russian 177 

Gunpowder, power of 319 

fiunsand armor, cost of 23 

Guns, recoil check for * 4Dii 

Guns, recoil of "(35) 347 

Gun, the elehty-oue tun, eclipsed 337 

Gun, the eighty tun * 239 

Gun, the Krupp 3t>0 

Gun, toy ..* J02 

Gun,l,200pounder.... * 391 

Gutta percha and indla rubber... 9 

(iutta percha. the supply of 229 

(iymnasium, apoeket 341 

H 

Hairheader 2c'i 

Hair stimulant (lO) 138 

Hampton Court Falace and gar- 
dens * ;j75 

Happiness, the race for ... 372 

Harness blacking (()2) 299 

Hay, a shower of 197 

Hay making, sttsam 101 

Hay rake, horse * 6 

Health lift * 215 

Heat, ett'ect of, on steel 281 

Heater for dwellings, steam * 294 

Heater, ventilating • 262 

Heat, specific 3^5 

Hell Gate excavations, comple- 
tion of the 192 

Hell Gate improvements * 111 

Hen houses, purification of 165 

Hen s, corn-fed 333 

Honeycomb foundations, artifi- 
cial 337 

Hops, preservation of 369 

Horse disease, the 353 

Horse feeder, automatic 256 

Horses, device for protecting...* 66 

Horses, drugging 192 

Horse, shall we eat the 176 

Horse, the iron 52, 100 

Horse yoke * 50 

Horticulture, oriental ^ 279 

Hospital construction, recent...* 274 

Hotel, the Palace 244 

Hothouses, recently constructed * 407 

Hot Springs, Ark 3'i8 

House, how to locate a 403 

Hou»*es, occupation of new 2;)6 

Hughes. El Baron de * 151 

Human remains in Texas y29 

Hydraulic ram, the 40i 

Hydrofluoric acid (21) 203 

Hydrology of bonth Africa, the. . 3 

Hydrometers (I6) IH 

Hydrophobia, treatment of.. 207 

Hydro- pneumatic puzzle, the * 351 

Hygiene, hints in 329 

Hygrometer, new lie 

llypodftrmic Injection of nutri- 
ment :;42 

I 

I(;eboats sailing faster than the 

wind (20) 23.1, (21)* :i:J1 

Ice-making machine * 212 

Ice, remarnahle shower of 2I1, 

Ice w;iter, to pi-eserve i9i 

Ice r.heet. the great !»6 

Idees, strav 193 

Ignorance of common things, wil- 
ful 183 

I:ruana l':;mtly, the » 295 

I 'nproveme jts, needed lOl 

Incubation, temperature of., (37) 139 

Tnimbator, a new 2i<i 

rndian mounds, explorations of.. 152 

Induced current, the 319 

Induction coll, a new * 344 

laducr.ionor electrostatic coll. .* 115 

Ink, black .(40) 92 

Ink. bluish green .24) 268 

Ink, fadej'.to restore (8) 75 

ink, indelible ^4) 39 1 

luk, marklus, aniline black m 

Juk, piirplc f>)n-k. rii) 1^.' 



Ink, red-black (22) 

Inks, colored (9) 

Inks, gold and silver lOS, (3) 

Inks, marking, colored (43) 

Ink, to preventfiles eating. ..(39j 

Ink, white (33) 

Inmemorlam 

Insect commission, a proposed... 

Insects, excommunicated 

Insects, the strength of 

Inventions do, what 

Inventions, miscellaneous useful 

* 328, • 

Inventions patented in England 

73, 89, 10), 20:, 250, 265,296,314, 

330, 

Inventions, useful and curious.. 

Inventions wanted 

Inventor, a juvenile * 

Inventor's paradise, the 

Inventors, tne monopolies of 

Iris, the great spotted * 

Iron, bending heavy 

Iron ceiling, enameled 

Ironclads, collision of 

Ironclads, railway 

Ironclad vessels * 

Ironclad vessel, the most power- 
ful 

Iron goods, polish on 

Iron horse, the 52, 

Iron mold , to remove 

Iron, nig. in the United States... 

Iron sinking In the ocean (16) 

Iron, the Berlin 

Irresolution 

Irrigation works in India, the.'!!'. 



Japanning small machine work. 

(30 346 

-Tavelle water 24, 121 

Jaw wrenchei-f*, more 3 

.) ewelry , coloring gold (4) 363 

Joinlsin carpentry 223 

.lupiter's moons (69) 43 

K 

Kalaomine a wall, to 4u 

Kansas City industrial fair 145 

Keely, another rival for 353 

Keelygas. the 165,244 

Keely motor deception, the. .2. 16, 
,, , 20.83,48. 80,129, 27,3 

Keely motor, gems from the.. . 57 

Keely motor, the *20,36. 265 

Keely out- Keetled *35i 

Key holder W . *% 

Keys, reverse .''.'.' '*309 

Kindling wood *. " " 241 

Kite, a war .!..'.*!! 326 

Kite, the crested black...!'.'. .'.!*23l 

Knapsacks ^ggo 

Knebworth Park, England...!!!!* 39 

li 

Labor, skilled 403 

Ladder, fire, breaking of a 211 

Lamp and oil can *i98 

Lamp shades, poisonous 389 

Lardformarket, to prepare . . ' 261 

Lard, purifying (37) 220 

Lathe chucks *2\. 

Lathe, combined hand and slide. *342 

Lathe, duplex wheel *15 

Lead and tinfoil 32 

Leather, morocco, dressing.!!!!'! 18 

Leaves, utilizing pine 256 

Lenses, arranging and testing (2) 75 

LeptoDitus 185 

Leptothrix buccalls 184 

Lever power ...."374 

Life after death, physical 80 

Life preserver, a handy 52 

Life-preservmg mattress, new... 295 

Life raft, new *i34 

Life-saving apparatus "194.260 

Life -savmg devices 293, *372 

Life, the origin of 400 

Lifting match, a 339 

Light, a brilliant 136 

Light, dioptric *355 

Mghthouses, floating 337 

Lighthouses, illumination of 406 

Lighthouse, the Trinity Shoals ... »b9l 
Lightning rod Ignorance, heavy 

loss from 400 

Lightning rods 177, 209 

Light, reflection and refraction 

of 020) 378 

Lights, intensity of different col- 
ored 47 

Light, the mechanical force of! 52 
Light, the motive power of . . . . 9 
Lime for oxyhydrogen light.. (27j 315 

Lime in the blast furnace 261 

Lining out work "37.^ 

Liquid mixer. Improved ! ''20T 

Liquor, cure for love of ',' 329 

Lithof racteur ', 212 

Locomotive, a model 230 

Locomotive engineers, brother- 
hood of 'j% 

Locomotive semi-centennial, the 273 
Locomotives, modern British ..*271 
Locomotives of 1825 and 1875, the*307 

Locomotive steam saver 373 

Locomotive, the *a72 

Locomotive, the fireless '. g 

Locomotive, the Weston 289 

Locusts as food 153 

Lubricating device for sewing 

micliinL;s, etc *332 

Luf«""n (17) ;i:u 

1>I 



Magie. pai'lof 

Magnetic curves^ the... 

Magnetic poje^ 

Magnetic railway locomotives, 



.'57 

... 18 

(12) 155 

114 

'184 



Magnetism 

Magnetism, effect of stress on!!! 

MagneUsmof iron filings ' 

Magnetism on watches, effect of 
MagneMsm, terrestrial... 97. *164, 

Magnetization of paa spectra 

Magnetization of Ilmenlte, the... 
Magnetization, velocity of .... 
Magneto-electric engine, a new.. 

Magneto- electric light, the 

Magneto-electric machine, a U9) 

Magnet, tlie Jamin 

Man as an automaton 

Manatee or cow fish, the » 

Manganese, black oxide of, for 

destroying noxious gases..,.. 

Manners, cultivate good 

Marking out guide hars ^ 

Marking out work i 

Mathematics, importance of ! 

Mats, Makaroll''H 

May bugs, new use for 

Meat, preservation of 

Meat, tainted !! 

Mechanical age, the 

Mechanical movement, a new.... 
Mechanics, a word to young...... 

Medical notes 

Medical strike, a 

Medical work, the oldest 

Melanosis 

Melon cucumbers 

Mercurial ointment (.34) 

Mesembrvantiiemums 

Metal, anti-frlctiOn 

Metalarches 

Metal industricji, Knssian 

Metals, prices ot 

Meial, white, free-fl owing (4) 

Metal, white, Inoxidizable 

Meieoriteof February 12, 1872, the 

Meters , liquid 

Microscope, a home-made , 

Microscone lenses (32.34, 37) 

Microscopical researches 

Microscopical soiree, a 

Microscopic bl-centennlal, a 

Milking tubes. Improved 

Milk, preserving in England 

Milk, solidified 

Milk, use of 

Mills, improved grinding ^ 

Mill , the Grange farm , ' 

Mines, coal, light In 

Mines in Bohe nla 

Mines, the Cumberland hematite^ 

Mississippi jetties, the 

Mississippi river, improving the 

in ) 111 of the 



Mississippi, the jetties at the 

mouth of the 200 

Molasses manure 287 

Molding machine, ornamental... *ltj6 

Monads 185 

Money, hard,whatis 368 

Monument at pea, a 5 

Moons revolution, the (50) 204 

Mortar, lialr In 211 

Mortar, to make (36) 42 

Mortising and boring machine... *29l 

Mosquito bar, a . . . 129 

Mosquitoes, bats as a remedy for. 226 

Mothers of scientific men 104 

Motlis from bee hives, to keep(3) 11 
Moths, the currant and raspberry*115 

Moth, the cobweb apple *13.5 

Motion, cosmlcal, a mechanical 

theory of 132 

Motor, cold air. No. 2 *101 

Motor, hydraulic 233 

Motors, novelty in 23:^ 

Mound explorations 210 

Mountain gaps, how formed 320 

Mountains, the origin of 289 

Mouth, the human, plants and 

animals in the 181 

Mucilage , a new 374 

Museumof naturalhlstory, Mrs. 

Maxwell's 264 

N 

Nail extractor..., "irtu 

Napperana brusher, combined,. *6 

>rares. Captain G, S 130 

Nature, the uses of 112 

Nebula;, a new theory of the 372 

New hooks and publications. .73, 
153, 202, 249, 2€6, 314, 330, 345, 

363, 393 
Newspaper circulation and adver- 

tlsing 182 

Newton's experiments. Sir Isaac. 403 
New York dock department, the. 6.5 

New York geology 153 

NIckellzatlon M2 

Nickel-plating iron (14) 235 

Nickel plating, solution for., ,(2) 155 
Nitrification of arable earth. ... 113 
NItro-glycerIn and water, differ- 
ence between 81 

NItro-glycerIn preparations 212 

Noon, determining (28) 59 

North pole, how to reach the 389 

Norway, fr»m 35S 

Notes and queries: 

n. 26. 42, 59, 75, 91, 107, 123, 138, 
155.171, 187, 203,219,235, 251,267, 
28.3, 31*3, 315,331, 346, 363, .378, 394, 409 

U 



Oak stain for wood 

Ohituahy: 

Bauer. Wilhelm 

Blackford, .lohn ... . 

Bradley, Leverett , 

Donalflson, W. A 81, 

Franklin, Lady Jane , 

Henwood. W. F 

Logan, Sir William E 

Poid, L. W 

Schneider, Eugene 

Singer, Isaac M , 

Tillman, Samuel 1) 

Tray, Eoward II 

Webster, Thomas 

Wheatscone,8lr Charles, 289, 

Wilson, Henry 

Winlock. Joseph 

Ocean level , constancy of the. . . , 
Oldlum albicans or white plant.., 

Oil car, new ., 

Oil cloths, to reno\'ate, 

Oil diagometer. the 

Oil for slate paint 

Oil, purifying lubricating 
Oils, dryers, and colors. . . , 

Oils, fatty, testing 

Oil, sperm, to purify 

Oils, testing the fatty..... 

Oilstones, truing 

OU tree, the Chinese 

Oleaginous seed, new 

Onlonsfrom maggot, to preserve 

Opera house, the new Paris 

OpUcaldeluslon, an (29) 

Optical experiment 

Orange crop , Calif ornlan 

Ordnance. American 

Orton . Profe; sor James 

Oxuvitic acid 

Ozone, decolorizing property of . 
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Paint, a cheap .. 26;j 

Paint, crdcklUM of 308 

paint from coal ashej 79 

Painting a wall (14) 363 

painting, practical 307 

painting woodwork (12) 2(i 

painting wrought Iron 34 

paint, mixing the iJOs 

Paint, priming :iiJ8 

paint, to dry .308 

Paint, white, turning yellow... . 6 

Paper, indelible transfer (4j 4a 

Paper on drawing boards, to nx. . 321 

Paper plants 119 

Pacamecla 185 

Parasites of the house fly 24l 

Patella, fracture of, cure of 56 

Patent bill, the English 128 

pATEN't' DEUlSIONb OF THE COl'KTS : 

Bale tie 2/,i 

Barrel head linings l53 

Bottle fastener 202 

Box-nalling machine 73 

Canned f',orn 234 

Collar, paper 9 

Design patents 201 

Kievatoi 169 

FlutinB machine 136 

tias apparatus 8 

Gas machine 136 

Hotel Tcglster 345 

Patent assignees 249 

Planer '. 296 

Press 217 

pump 201 

KuDber pencil heads 136 

Shade fixture 136 

Sugar machine 73 

Patented car Improvements 1*0 

Patented in America, a lost arc. . 349 
Patent law discussion, Eugllsh... 80 

Patent laws, international 242 

Patent laws, proposed change In 

the English S'^ 

Patent one-tailed shirt, the 182 

Patent rights of employer and 

employed 2 

PatentH. American andfoiclgn: 
10,25.40.57.74.90.10;, 121, 137. 
154, 169, mu 202,217, ^i34. 250. 
266, 282, 297, 314, 330, 345, 362, 

377, 393, 4U8 
Patents, foreign —Keducclon of 

Patents, foreign— Splendid oppor- 
tunities for Americans ;I0.T 

Patents. French 341 

Patents have done lor us, what., y 
Patents, official list of : 

12. 28.44,60, 76.92,108.124, 140, 
156, 172, 188, 204, ^-20, 2.%. 252, 
268, 284, 300, 316, 3;!2, 348, 363, 

379,39,), 409 
Patents, ofliclal list of Canadian; 
12,28,44, 60,76, !)2. 108. 121, 140, 
151), 172, 188. 204. 221, 237, 2.52, 
268,285,301, 316, 332, 34^, 380, 396 

Patents, our debt lo 56 

Patents, relation of to the vari- 
ous Industries 281, 324 

Patents, rciilgnatlon of The Com- 
missioner 113, lii 

Patents, the new Commlssmner 

of 193 

Patent system, a{lefenceof oui'. 9 

Patent, tne Woodbury 176 

Patterns for scroll saw works ;i,53 

Peach borer, the (25) 303 

Peach crop, an enonnous 97 

Pencil , adding "214 

pens, dotting 342 

people, a queer 4 

pepper, bird (48)220 

perchloride of Iron (8) 23,5 

perfume , new 289 

perspiration M) l<3 

petroleum, aimlysi.^ or (13) 22li 



Petroleum,dIstIllIne (18) 138 

Petroleum paraffin 103 

Phoenix, a mechanical ^'371 

Phonometer, the 116 

Phosphorus light (13) 409 

Phosphorus oil ilfi) 319 

Phosphorus poisoning, antidote 

for 113 

Photo engraving 178 

Photographic diagnosis, a 225 

Photographic printing, bichro- 
mate (11) 235 

Photographs by machlnery,prlnt- 

Ing "136 

Photography, bichromate and gel- 
atin (42) 1.S9 

Photography of children 148 

Photography, spirit, undei- a 

cloud 38 

Photo process, new dry 216 

Photo sensitive paper, preserv- 
ing 210 

Phylloxera remeiv. new 43 

PhVHiological problem, a 335 

Pickerel, the voracity of 49 

Picric, aci(linbi?er. det-^ctlng.... 161 
Picric acid, profitable source of,. 167 

Pigeon p.;)9t, a transatlantic 205 

Pin . a new ;!37 

Pipes, bending, new method of , ,*150 

Planer war, the Woodbury 320 

Planetary atmospheres, the 17 

Planets, new 72, 339 

Planing machine, model 325 

Planing machine pressure blocks*102 

Plants, artificial coloring of *311 

Plants, carnivorous 153 

Plants, insect-eating 192 

Plants, Insect fertUizatfon of.. . 153 

Plants, pot, management of 71 

Plants, the animahsm of *7 

Plant \ ases for decoration ^407 

Plaster casts, preserving 22 

Plastering, new system of 23;i 

Plaster rubbish, u lllzatlon of 375 

Plaster, to make (21) 26 

Plated goods, tarnished (3) 251 

Plate shearing machinery *390 

Pneumatic tubes, SO miles an 

hour in 167 

Pneumatic tubes In London 163 

Pedometer, the, or walking dis- 
tance indicator *98 

Polar expedition, the English 178 

Polar region . the north 31 

Poison lug by arsenical wall caper 325 
Poisons, general antidote for.... 21 

Poison storltis. curious.... 353 

Pole, the search for the 2 

Polishing moldings 23:^ 

Polish, oil, on doors, etc fl4) 219 

Polygon, areaof a ([7j 409 

Ponderable matter and the eth er. 84 

Pontoons, pneumatic 341 

Popoff , Admiral *S7 

Population, the center of 151 

Port wine, adulteration of 337 

Postal and telegraph ser\lce . . 391 
Pos ,al laws, the— Amendments 

needed 240 

Postal law, that obnoxious 385 

Post office, the new. New i'ork 

city -175 

Potato beeile, the Colorado. ...... 52 

Potato hugs poisonous, are 153 

Potato bug, tne beso extermina- 
tor of the 32 

Potato bng, the (Colorado . .32, 116 

Potato disease, the 68 

Pottery, glaze for (boro -silicate 

ofsoda) (30) 92 

Power, 4,000,000 horse, from a 

coffee mill . 10,") 

Power of waterfalls 303 

Practical mecnanism : 

3l». 53', 84*, 117*, 148*. 180'-, 
212*,215*,277*, :3(n)*,341*.373*, 405* 

Preservesln .iars 118 

Press, drawing .*310 

Printing press for woodcut print- 
ing »259 

Prism, liquid, substitute for , . 325 

Prizes for designs for a villa 388 

Prizes for metallurgical improve- 
ments 207 

Proctor, Professor 178 

Propeller, a new '322 

Propeller, Griffith's 242 

PropeUer, recent Improvements 

in the screw *386 

Propeller, the Hercules screw.. ..*134 
Propeller, the screw, defects In 

(41) 172 

Protosulphlde of carbon 113 

Psycho mystery, the "391 

Public Health Association, the... 353 

Puffing machine, a 257 

Pulley block «354 

Pulleys, sizes of (10) 187 

Pump, donkey *39i 

Pump, steam jet bilge *115 

Pump, three- cylinder *4 

Punch and shearing machine *143 

Punctuality in all tnings 388 

Putty, the best ;^8 

Pyrometer, new *50 



Q 



timiitz ciystitls. 



(8) 171 



R 



Kalibits, exterminating (2ij 235 

Races, ])oat, horse, and human.. 105 

Races, collegiate 65 

Kaf t, a living 3 

Rafter scale and 0';velgage "litl 

Rai Iroading In S witzeil and -.s 

Rails, iron and steel ;;i2 

Rails, long ;J25 

Rail, the law of the 265 

Railway carriages, Glrtard'a *275 

Railway Joints, fishplates tor.. -294 

Railway liability for freight 18 

Railway, new elevated 29i 

Railway rail. Improved *iy 

Railway rail, street «55 

Railways, comparative safety of. 199 

Railway, SoutUern Pacific 207 

Railway station. Great Eastern, 

London 10 

Rail way tie «230 

Railway track. Improved *38 

Railway traveling. Rocky Moun- 
tain 217 

Rains, the cause of profuse 114 

Rapid city trarisit. progress of 160 

Rapid transit In New York 64 

Uaspherry \- negar 55 

Rar, plague, a 72 

Kats, concrete 10 (;xc'ude . 72 

Rats, remedy for 210 

Ueaaing rooms, working men's.. 385 

Heamers *180 

Keaplug and mowing machinery "119 
Recipes, useiui ; 

:n, 56, 69. 85, 120, 14^,169. 185, 

249, 265.,S'25, :W7 

Red, poppy, die for flowers 289 

Red, staining wood 169 

Refrigerating machine, the Tel- 

ller 294 

Refrigerator and counter *278 

Refrigerator steamer, proposed. .^322 

Hefrigcrator, the Fisher 114 

Relics, ancient human 153 

Residences. model *23 

liest, laborious 263 

Rhinoceros, skinning a 3.56 

Rice, to boil 121 

Riding, fast ,321 

Rule contest, the Irish -American *40 

Riveting by hydrauhc power *47 

Riveting cold metal 357 

Rokltanski'H farewell address 247 

Rooster, the cataleptic *147 

Rope socket *18 

Rope, strength of 294 

Rope, wetting a (5) 251.(42) 284 

Koses. growing 49 

Rotary engines and pumps *37l 

Rubber boots, cracking (46) 379 

Rust from steel, to remove 56 

Rust on iron and f-teel, prevent- 
ing 169 

Hadliou, Imp! uvea. *358 

Safe, kitchen '283 

Sailing faster than the wind 

(201 2.^5, (21)*33l 
Salirvli'/ acK". m. %, 1,11 



Salicylic acid for preservation . . . 197 
Salicylic acid, Increasing solubili- 
ty of 86, 147 

Salicylic acid, snow white .... 
Salicylic and benzoic acids... 

Salt 

Salt, Ah Chu and his 

Salt for domestic animals 

Salt water to fresh, changing. 

Sambur, the 

Sand blast, new use of the . 



50 
, 151 
. 333 
, 230 
, 342 
*214 
,*343 
1 

Sawdust, plastic 1'18 

Saw, filing a 295 

Sawing and grooving machine. ...•303 

Sawing hard ami softwoods 306 

Sawing machine, treadle * 66 

Saw-making, reniarRable feat In. 369 

Saw sharpener *255 

Saws, s tralghtening (5) 11 

Sciatica 56 

Science. American A ssociatlon 

for the Advancement of ..136, 152 
Sclenceon thePaciflc slope, pros- 
pects of 65 

Science pugnacious 209 

SciENTiFioAMEEiCAX. back num- 
bers of S6 

Scientific Amkkica?^, six good 
reasons for patronizing the. .. 385 

SCXENTIFrC AMEKIOAN SUPJ*LE- 

MENT, the 369 

Scientific American, value of 

the 116,201, 249 

Scientific and practical inforina- 
tlon 3, 21, 49, 72,113, 14.5, 161, 
197, 225, 241, 281, 239, 305, .•I2l , 

.337, K69 

Scientific courtship 214 

Scientist, a model 200 

Scissors and ripping knife, com- 
bined •2*4 

Scouring li(iuld 329 

Screw cutting die and holder "390 

Screws, drawing obdurate 119 

Screw threads in holes 358 

Screw threads.proportions of (10) 155 
Sebastopol, the allied attack on. . 373 

Sea, the level of the (28) 171 

See, what do we 144 

Senses, the trustwoithiness of 

the 16 

Sewer gas dangers 2Ji7 

Sewing machine monopolists, the 358 
Sewing machines In Scotland.... 329 

Sewing machines, sale of 264 

Shaf t, a 15 I nch , me nd in g at sea . . * 240 
Shafting accidents, preventive 

for 6it 

Shaping luaoh Inc. double *403 

Shell, the water 201 

Shingles, durable 342 

Ship, circular, Russian * 87 

Ships and other bodies In water, 

new theory of resistance.... 2l7 
Shoemaker's, opportunity the.... *264 

Siberia, new route to 376 

Sick room, common sense In the 232 

Sidewalks. India rubber 22 

Siege of Paris, the .374 

Sight from science 349 

Sight, the education of 160 

signal In the world, the highest.. 323 
Signals and switches, Rousseau's 

system ..*399, 402 

Silk harvest of the world 117 

<^llk-spinnlng machinery ^406 

Silks, weighted 33, 148 

Silver bath from ditch water 324 

Silver, cleaning (14) 331 

Silver from alloys, extracting. 34 
Stiver from crucibles, recoverlng^'372 

Silverfrom old crucibles (28) 39 

Silvering glass .'^40 

Silver, nitrate of (1) 187 

Sink in the ocean, how far will 

bodies 208 

Skilled labor 403 

Sklmmias.the *Ell 

Skin, the season and the 375 

Slat es, securing . 227 

Sledge, new arctic * 51 

Slide valve calculator * 67 

Slotting machine tools *277 

Smoke condenser, new 294 

Smokers, a mouthful for 3 

Smokers, hygiene for 390 

Snake within a snake, a 277 

Snuff for insects 103 

Soda lakes in Wyoming 261 

Soda manufacture 102 

Solar engine, a 305 

Solarradlatlon.new phenomena of 69 

Solder for silver (14) 331 

Soldering, improvement In 71 

Sounding apparatus ^357 

Sounding by pianoforte wire.. . .*2ll 
Sounding in the Gulf of Mexico.. 166 
Southern States agricultural ex- 
position, the 325 

Space, what fills the interstellar. :304 

Sparks, weak .... 385 

Specific gravity and dimensions 

of molecules 340 

Spectral lines and atomic weights 340 

Spectrum, cold bands in the 370 

Speculum metal (11) 298 

Spider's web, the 5, 68 

Splrltof wine (9) 11 

Spirit rifle practice 129 

Spiritual Scientist, the . 151 

Sponge, compi»essed, for abscess .'16 

Sportsmen and hunters 213 

Spring, gang plow * 22 

Square, laying out a *325,*372 

Stains, removing with magnesia. 373 



stairs, aid m golnpup 


-iXi 


Stamp, rotary hand 

Starch, pollslilnt; 


' 19 


las 


SteallDB brains 


161 


Sttiiiiiias a Ure extJneulHher- 


.... :m 


Steam at 500 lbs pressure . . . 


199 


Steamboats, fast 


.(43) a84 




*386 


Steam donkey, the 


159 



Steamers, steering of screw 216 

Steam horse, another li 

Steamships, trials of screw 316 

Steam street car construction... . 104 

Steam, the song of 40 

Steel bronze 98 

Steel bronze an American inven- 
tion - 144 

Steel, compressed - *179 

Steel ingots, new method of cast- 
ing ^.. *275 

Steel in one-tun ingots, casting. .* 99 
Steel manufactures, the Sheffield ,*29l 

Steel, polishing (29) 284 

Steel, vessels of 357 

Steel works, new 214 

Stevens Institute commencement, 

the 18 

Stove blacking 169 

Strike, the Fall River 240 

Strongroom for valuables ...'319 

Sti'ycunin, death by 148 

Strychnin, poisoning by ■.i40 

Subteriancan festivities 281 

Suffocation in the eatth 355 

Sugar, American refined 231 

Sugar and sirup. purifying. .. .(13) 267 
Sugar -cutting machinery, Eng- 
lish 118 

Sugar machinery 257 

Suicidal epidemic, a .276 

Sulphuretted hydrogen (.5) 42 

Sulphuric acid , action of, on lead, 

etc 135 

Sulphuric acid, production of '374 

Sun and the latitude . ... .(1)138 

Sun, constitution of the... 216 

Sun spots and atmospheric forces 216 

Sunstroke, death by (14) 138 

Surfaces, flat 257 

Suspended anlmatlonas a preserv- 
ing agent 225 

Swans "isi 

Swedenborg as a chemist *354 

Swimming across the English 

Channel , 165 

Swimming apparatus, automatic. 305 
Swimming feat. Captain Webb's. 227 

Swimming, remarkable 214 

Swindles, the natural history of.. 17 
Swordflsh exploits 47 



Taenia and law i«eat 388 

Teakettle, Improved ,,.*374 

Teaspoonf ul8 224 

Teetotallers, a new argument for 353 

Telegraph cable, the direct 163 

Telegraph charges, to redace..., 5 
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199 
273 

151 
289 
229 



•^57 
337 
232 
2!(J 
379 
395 

43 
24 'J 
251 
19!) 
1 47 
409 

fi6 



Telegraphing, cable 276 

Telegraph instrument, duplex.. .. 6 
Telegraph poles, new style of 118 
Telegraph poles, take them out of 

the sti-eets 407 

Telegraph poles, wood, preserv- 
ing 183 

Telegraph printers, the duplex. .. 55 
Telegraphs, private, in France... 341 

Telegraph systtm. a new 327 

Telegraph wires in tubes ' "" 

Telegraphy 

lelegraphy, progress of American 

Telegraphy, progress of— One 

wire for manv Instruments, . 

Telegraphy, quadruplex. in India 

Telescope at Pariw. the large 

Teles(;ope lenses (4) 155, 

(6) 298, (30, 36) 

'I'elescope, the million dollar 

Tellurium In Chill 

Temperature of a si<;k room 

Temperature, underground.. 

'i'oinpering tooth chisels (60) 

Temples, God's first 

Terracotta (64) 

Testing eggs 

Testing glim ariibic (I) 

Textile industries 

Textile industry, a new 

Thermometer, mercury In a 
Thermoscope , new clinical, 

Therpylene, svnthesif of 3.i 

Tldesln the Giilf of Mexico... . 116 

Tiles, pictorial 16S 

Tlini', check, watchman's *306 

Timely suggestions 401 

Times, dull, in Great Britain. ... 71 

Tin and lean foil 32 

Tin for tinning 3S5 

Tin, labels on 5:^ 

Tin small castings, to 279 

Tlre-upsettlng machine *246 

Toads, do not kill the 129 

Tohacco,removlng aroma from(12) 3';8 

Tools, drivingportable , *14fi 

Tools, heavv vs. light lf^3 

Too much of a good thing 295 

Torpedo system. Is it useless y — 272 
Torpedo trials at Newport, R. I.. 195 

Tortoifes, land 2fi:i 

Trade in England 139 

Trade marks, centennial Hi 

Trademarks, rise and progress of 273 
Tradesmen' s Industrial Institute, 

the... ■*351 

Transferring pictures to painted 

surfaces ■ 16-' 

Transits of Venus betiind the sun 131 
Tree for the Centennial, California 151 

Tree protection, nntlonal 197 

Trees, great, in California 119 

aVee 8 in California , . 390 

Trichinosis, alarming spread of. 249 
Tubes and water pipes, enameled 233 
Tube Works Company's trophy, 

the 'i-'' 

Tunnel at Rio de Jat eiro 3b8 

Tunnelin Algiers, Roman 165 

Tunncl,rallway,under the English ^ 

Channel... '^O'J 

Tunnel, railway, under the Lon- 
don Docks i* '0 

Tunnels, railway, ventilating, 

Dixon's system * '« 

Tunnel, the British Channel 3^3 

Tunnel, the St. Gothard SO^i 

Tweer for smiths'fl use * ^6 

U 

United States court, New York 
city 1'^ 



Vacuum, obtaining ^^K^^t 

Valve , safety, mercurial ^198 

Valve, stop .}'*| 

Valve, test, stiuaveinch -^H 

Valve tests, safety I'J 

Vanadiimin rocks ^\ 

Vanguard, sinking of the ff> 

Vanilla from wood pulp 14:; 

Varnish for guns, etc (23) 42 

Varnish from mica ^^0 

Varnishing ■•■■ Spl 

Varnish. Insulating (57) 41 

Varnish , -I anan (9) -? 

Varnish, yellow, for tin.. . /^n 

Veloclry, its increase and arrest.. 2,50 

Ventilating bvraachlnery 3i>3 

Ventilation, common sense 26... 

VentilHtion of a sick room 2.-2 

Vemllaclon, window 2^ 

Vessels, vertical motion of 2((> 

Villa, a model .''2ir. 

Vinegar, detecting sulphuric acid ^ 

in ^^ 

Vinegar, testing *4()2 

Vineyard, the iTarston, England. "327 

Violins, making '""^^iSc 

Vise, improved 'J« 

Vise, sudden grip ii» 

Vivisection, the value of 21.t 

Volcanic action, the sourceof .. 3^ 
Volcano revelations, some new.. IW) 
Voh^ano, the youngest '8 

W 

Wagner Free Institute, the i^i^ 

Walls, stucco for brick (22) 2:5 

Warengines.am-lent *3"''-' 

War material destroyed : 88 

Washing vehicles, Importance of SOs 
Watches Kngllsh and American. U;5 

Water, a'niotor 244 

Water and Its inUahitantp 39 

Waier and nitro^glycerln, differ- 
ence between 8L 

Water closet, odorU'^s *326 

Water closet, to put up a 57 

Water, dietetic effects of 211 

Water elevator , duplex "=026 

Water for lish ponds, pipe for.... 4 
Water, fresh, rudimentary exlst^ 

encein* * \ 

Water gas delusion again , the — 352 

Water pressure engine \\-*\^^ 

Waterproofingpaper 1.22) 203 

Wateiproof packing paper it 

Waterproof walls (4) 107 

AVater, testing (2)187,281 

Water, testing the color of * 5'. 

Water, the purlticatlon of 3^1 

Water through pipes, under pres- 
sure (21) ;-i5 

AVater wheel iiearingr; 303, Ibi 

Water wheel buckets *-m 

Water. wh(m unlit to drink 33t? 

Waterworks, constant pressure. . 34U 

Wave motion (29) 171 

Wave motion, measuring 21(5 

Wave motion, propelling ships ])y 216 

Waxing stove patterns (19) 'iU'f 

Wealth, uncertainty of 15' " 

Weatlier filas s, the S30 

Weatti erst rip, Eureka ■•*2su 

Weather, the recent wet 118 

Weldfng iron, Belgian compound 

(19) 138 

■Well-boring tools ^ 54 

Wells, ai-tesun * 54 

Whale power vs. steam 35 

Wheelwright's machine. unlversal*406 
Whistling, national differences as 

to 310 

White linisli on glass (8) 394 

Wind instruments 'J26 

Wire fence, niakintr 341 

Wirelndeep sea soundings, use of 81 

Wood-carving machine * 95 

Wood, preserving 21^5 

Wood pulp (5) 36 

Wood sorrel in epithelioma 56 

Wood stain, walnut 3:^7 

Woodwork. the protection of, etc . 357 

Wool, mineral 53, 3Si 

Worms, currant and gooseberry. 148 
Wrinkles and recipes ;-;n.") 

Y 

yacht, steam, the Ilermione 16x 

Yeas*., compressed (47) 204 

Yeast, Vienna 185 

Yucca Btrlctii, the. ,".>,2', 

% 

7AnQ, cleaning ( 1-?) 1 1 

Zinc pipes for wntcr, t'tc (13) "l;il) 
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Back Pasa Sl.OO a Una, 

Inilde Fase ••■■■. TS oenti a Una. 

EnoroiTinffs may head advertUements at the lame rat* 
per line, by meaxu/rement, as the lett»r press. Adver- 
tisements must he received ai publication office ai 
earl/y as Friday morning to appear in neict issue. 



SPECIAL SALE OF CHDCKd-One half dozen 
of each size of the Oneida Steam Engine Co 'B (Jnl- 
versal and Independent, three and four jaw Chucks, 
Westcotc's Patent. Address E. E. STATE, bprlngfleld.O. 



LATHE WANTED— 48 in. Swing, 20 feet Bed. 
Second hand . Must be In i?ood order. 

THOS. WOBSWICK, Guelph,Ont. 

THE COPABTNERSHIP Ol^ J. P. VERREE & 
Co. being about to expire by limitation, that firm, 
now engagea In the manufacture of edge tools, ham- 
mers, (tc, at Verree's Mills, Philadelphia desiring to 
discontinue hueinese, offer for Sale the good-will, stock, 
and Hxtures of said concern at a reasonable figure. The 
property can be leased for a lerui of v**ars at a much re- 
duced rate. Address J. P. VERREE & CO., Verree's 
Mills, P. i>. Philadelphia, Pa. 

JOHN P. VERREK. W. G. JUSTICE. 



PUMCHING 

r ANT) 

DROP PRESSES. 



For the Best and Cbeap- 

pst, aadresH THE STILKS 
& PAK&ER PRESH CO., 

MlDDLKTOWN, CONX. 



With Di8stoti*M 

Sold bv Hardware 
Trade. tANGDON 
MITRE BOX CO., 

Millers Falls. Mass. 
9W Send for Cir- 
cular. 




HOW TO WAKM YOUR HOUfeE.-Read.— 
*' The Gothic Furnace In my house gives entire 
satisfaction; it is very easily managed ;the shaking appa- 
ratus being especially good, it furnishes plenty of heat, 
and allows no gas to escape . I consider myself fortunate 
In having selected your furnace, after mucn investiga- 
tion and Inquiry, to replace one that had given me a great 
deal of trouDle and annoyance, and I believe it is the 
best furnace In use."— Uuftjb G. Beabdklee. 47 West 
Flftv-flfth Street, of the Hoard of Education. To Alex. 
M. Lesley, 226 West Twenty-third Street. Send for 
catalogue, or call and see the furnace. 



The valuable Machine Works known as 

The SOUTHWARK FOUNDRY, 
Pliila delpliia , 

Owned and for Sale by the la t^ firm of 

MERRICK & SONS. 

Lot 352x396-four fronts. 

A railroad track, connecting with main line on Wash- 
ington Avenue, runs through the works. All the bulld- 
Inss and tools are first class. 

The establishment can work to advantage fram 600 to 
800 men, and produce to the v^^'ue of one and ^fcarter 
millions annually. 

Address, for full partlcularp. 

Room 3, 8d Floor, 
230 South 3d St., Philadelphia, Pa. 




AifATEl RS AND ARTIZANS. 
THE FLEETWOOD SCROLL SAW, 

WITH 

.^■^ Boring: Attachment &■ Blow^er, 

18 KNKQUALLBD FOR 

Rapidity, Accuracyf Durability, 

and Low Cost. 

Saws Wood 1 In, thick and under; also 
metals. Horn, Bone, Ivory, 8hell, 

&c., ap 1 makes the most delicate 
Designs of Inlaid ^ Scroll Work. 

Price *10 to $15. Drill Attachmeut, 
f5.50. Sendforpamphletandllsiof De- 
6ign» of Fretwork. Tbump Bro's, 
Manufacturers, Wilmington, Del. 



WANTED— A. good Foundry Pattern Maker, 
also a good Moulder, one having a small capital to 
nvest in trade preferred. Applv with sramp. 

T. B. RI.AKE, Olathe, John Co., Kans. 



SMALL POX.— Prevent its pitting-. A sure, safe, 
and infallible remedy. Everv house should keep it. 
Price $1.00. Apply to J, ZACK TAYLOR, M.D., 

Deal's island, Md. 



OK. 



DINNER PAIL, 50c,— Best and most Convenient 
Ever Sold. F. E. HEINIG, Louisville, Ky. 



F 



OR SALE-One half Interest in a Tobacco 

Patent. I'"or partlcular», address 



SS" N» Brokers. 



D. A. ALDEN, Maiden, Mass. 



$250 



A MONTH— ARenta wanted erery- 

Iwhere. Business liuiionLbleand first 

class. Par Men lars sent free. Address 

J.WORTH & CO.. SI. Loiiis.Mo. 



?p5UU Commission 



daily. 



GIVEN AWAY , also 50 per cent 

You can make from %\0 to $aO 

FAMILY JOURNAL CO., 29a Broadway, N. Y. 




CENTENNIAL DRILL CHUCK— 

Warranted perfect and durable. Holds 
L-64 to 1-2 in Sent by mail on receipt of 
Drice. $1.25. Send for new reduced 
List of chucks. 

A. F. CUSHMAN, 

Hartford, Conn. 



Macliinery of ImproTCd Styles for making 

SHINGLi:S.BEAI>ING AND STAVES. 

Role maters of the well known Impboved Law'h Patent 
Shtnglb and Heading Sawing Machine. For circu- 
lars, a/ldress THEVOR tt CO., Lnckport, N.Y. 



il 



J. + LI WROUGHT 
IRON 

Beams & Girders 



THE UNION IRON MILLS, Pittsburgh, Pa.— 
The attention of Engineers and Architects is called 
to our improved Wrought-Iron Beams and Girders (pat- 
ented) , in which the coiroound welds between thn stem 
and flanges, which have proved so objectionable in the old 
mode of manuf acturing.are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive llthograDb, address 
Carnegie Brothera& Co. .tJnlonlrouMIlls, Pittsburgh. Pa. 




CLARK & COMPANY'S 

PATENT SELF-COILING, REVOLVING STEEL SHUTTERS 

Can he readily fitted to Store Fronts, Rear Windows or other oponlnp-s, making them FIRE AND BURGLAR 
PROOF, and affording absolute protection; also, WOOD SHUTTERS In various kinds of wood, suitable for 
Store Fronts. Private Houses. Otnces, and School Partitions. Clark's shutters are self-acting, require no machinery 
or balance weights, and cannot get out of order. They are handsome in appearance, and are the best and cheapest 
shutters In the world. Are fitted to the new Tribute Building, Delaware and Hudson Canal Building. Manhattan 
Building, Lenox Library Building. Have been for years in dally use in every principal city throughout Europe, 
and are endorsed by the leading architects of the world. 

JAMES G. WILSON, Manager, 218 West 26th St., New York, 
AGENTS WANTED. and at London. Paris, Vienna, Berlin, Melbourne, &c., &C. 



THE 




The Cheapest and Best Portable 
Engine offered to the Public. 

Price, 4 Horse Power fSOO 

" 6 " " 400 

" 7 " •' 475 

" 8)S " " 540 

" 12 " " 723 

" 16 " " 800 

Price of Stationary Engines : 

4 Horse Power 1150 

" " .... 175 

7to8K Horse Power 225 

12tol5 " " 800 

Send for Illustrated Circular 

and Price List. 

H. B. BIREI^OW •& CO.i 
New Haven, Conn. 



«>(=. rrv Ut'-JI I P" d"* ^ hou'e. Samples worth « 
<pO LU »l>fiU free STlssoif & Co. Portland. Maine 



nn_-nirkTT n. A Wi Frlzel'icture sent free! An 

TheTOLL-erAljS! wenlousgem! 50 objects to 
And! Add ress with stamp, B. C. ABBEY, Bu ffalo, N Y. 

Brainard Milling MaChlnSS :'^d'sffes- 
Anew C'MJ»«rM!MllllneMachlnefor»200. AlsoBrown's 
Pat. SCREW MACHINES, and our new Brainard STEEL 
BAR VISE. B. M. M. CO., 131 Milk St., Boston, Mass. 



OFM 



and Morphine habit absolutely and 
BpeediSycured. Painless: nopublicity. 
Send Etainp lor particulars. Dr. Carl- 
toa. 187 Washington St., Chicago, 111. 



Hammond's Window Springs. 

for all windows. Six Samples mailed for 50 cents. 

W. S. HAMMOND, Lewisberry, rorkCo., Pa. 

BaiiieM' Foot-povFer iScroU 
San^B and Lathe. 

An entire BEVOLTJTION in the con- 
struction of foot-power machines! 
The old style thrown aside when these 
are known! Thousands now in use! 
$1,500 to $2,000 per year made using 
them. One person out of every three 
who send for catalogues of these ma- 
chines buys one. Say what paper 
you read this In, and address 

W. F. & J, BARNE8, 

Rockford, Winnebago Co., 111., 

Box 2044. 




FINE MACHINIST'S & AMATEUR TOOLS, 

Foot Lathes, Polishing Lathes. Centennial lirind Stones, 
Taps. Dies, Drills, Automatic Boring Tool, Fleetwood 
Scroll Saws. Send 6 cents in Stamps for Complete Illus- 
trated Catalogue. JACKSOiJ & TYLER, 16 German 
Street, Baltimore. Md. 



PATENT DOUBLE ECCENTRIC CORNICE BRAKE. 
Manufactured by THOMAS & ROBINSON, Cincin- 
nati, O. Send for Circulars. 



PATENT 

Planing and Matching 

and Molding Machines, Gray and Wood's Planers, Self- 
oiling Saw Arbors, and other wood -working machinery. 
S A.WOOD'S MACHINE C0.,<91 Llbertv St., N. Y. 
Send for Circulars, etc. ln't Suabur> St., Bobion. 




The fact that this shafting has 75 per cent greater 
strength, a finer finish, and is truer to gage, than any 
other in use.renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Prlee list mailed on 
application to JONES & LAU.GHLINS, 

Try Street. 2nd and Srd Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111. 
B^~ Stocks of this Shafting in store and for sale by 
FULLER, DANA. & HTZ. Boston, Mass. 
GEO. PLACE & CO., 121 Chambers St.. N.Y. 
PIERCE & WHALING, Milwaukee, Wis. 



OTI8 
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SAFETY aOIBTXNO 

Machinery. 

OTIS, BROS, db CC. 

NO. S4S BROADWAY. NBW YORK. 



PILES. 



A .V.,-. f,„«. Trial box ..»/,/ ■rr\ 
l-.W Putnam, ME C'wav, N.Y 



Machinists' Tools. 

All alzes at low prlceB. B. GOULD. Newark. N. J. 



WITHERBY, RUGG & RICHARDSON, Man- 
ufacturers of Woodworth Planing, Tonguelng, 
and Grooving Machines, Daniel's Planers, Richardson' 
Patent Improved Tenon Machines, Mortlsinpr, Mould- 
InK. and Re-Saw Machines, and Wood- Working Ma- 
chinery generally, 26 Salisbury Streetj Worcester, Maes. 
(Shop formerly occupied by R. BALL & CO. J 

L. B. WITHBBBY. G. J. BTTQa. B. M. BI0HABDB02T. 



,or TliANSFEK PICTURES, witii book of 
'2ipp., {,'iviiig full iiistructioiia in this iiew 
_ aiid beautilul art, sent poat-paid for 10 cte, 

100 nss'ta iMctureH, 50 cts. They lire Hendx, LandscupeR, Animals, 
Birds, In8t;elB, Flowers, Aiitiimu Leaves, Comic Fife'iires, Ac. 
Tliey can be easily transferred to any article ho tis to jiiiitHte tliH 
most beautltul painting. Also, 6 beautiful GEM CHROMOS 
for 10 cts. ; GO for 50 cts. Agcuts wanted. 

Adclresa J. L. PATTEXi CO., 162 William Street, New York. 



NEW & SECOND HAND WOOD WORKING 
Machinery, Floorers. Planers and Matchers, Single 
and Double Surfacers, Moulding Machines. Scroll Saws, 
Suction and Blast Fans for Shavings, etc. D.J. LATTI- 
MORE, Slstand Chestnut St., Philadelphia, Pa. 



MANUFACTURER OF FIRST CliASS TAPS, 
Pawtucket, R. I. 



FINE TOOLS 

For Machinists, Jewelers, Engravers. Watchmakers, 
Amateurs, and others. Also, a fine assortment of File 
and Steel Wire Supplies, acFRASSE & CO.'S, 62 Chat- 
ham Street. New York. 



TMPORTANT FOR ALL CORPORATIONS AND 
I MANF'G CONCERNS.— Buerk's Watchman's 
^me Detector, capable of accurately controlling the 
motion of a watchman or oatrolman at the dlfferentsta- 
tions of his beat. Send for circular. 
J, E. BUERK, P. O. Box 979. Boston, MasM. 
N. B.— The suit against Imbaeu8er& Co., of New York, 
was decided In my favor, ,Tune 10, 1874. Proceedlnfira 
have been commenced against Imhaeuser & Co. for sell- 
ing, contrary to the order of the Court, and especially the 
clock with a series of sprihgB in the cover, and marked 
PatM Oct. 20, "14. FerBOQB using these, or any othei 
clockB Infringing on my Patent, will be dealt wltfi accsr 
dlag to law. _ h,-_« 



EACIN& BOAT STOCK. 

SPANISH & WHITE CEDAR. 

Extra lengths and quality, from 3 16tli thick up, planed 
and unplaned. Also, full stock of HARD- WOOD LUM- 
BKR and VENEERS, MAHOGANY, SATINWOOD, 
ROSEWOOD, WALNUT, &c. 

Inclose Stampf^r Catalogue and Price- List. 

Greo. ^V\^. -Read & Co., 

186to'J00LewiHst.,t't.'7tli&6thst!^.,E.R.,!<i.Y. 




WiSHINaTON, D. C, ) 

Sept. 13,1875. i 
Jno. Mayheb, 
Treas. Valley Machine Co., East 
Hampton, Mass, 
DearSir: The " Wright Bucket 
PlungerSteam Pump"you builtfor 
the Government •* works like a 
top.' ' Am sure It has never had Its 
equal In any of rhe Departments, 
and I have no hesitancy in recom- 
mendlnff this Pump to any one in 
wantofa first class, noiseless Steam 
Pump. Very respectfully.* 

J. THOS. MILLER, 
Chief Engineer U. S. House of 
Representatives. 
Send to us for Catalogue. 

V. M. COMfANY. 



'PVioTUTtT'PVG i'<»'tal*'eEnKiiio»l'''.6,8h.p. Some- 

lliCWiy CIO thing new. Best for price. Circulars. 

SECOND-HAND I B NTV/T A PTTTNF.P V 

AND WOOD WOEKING-W-'-n-'-'-n.J-i^-CJl^i* 

CHAS. PLACE. lOa Reade Street, New York. 



8,000 in Use 

Blake's 
STEAM PUMPS 

for every possih'e duty. Send 
for Illustrated Catalogue. 

.^^.-.- __^ GEO. F. BLAKE M'F'G CO. 

.i'2^-^pnnTnnritTitm![:iJ'-rrS 86 & f« Liberty Street, 
New York, 

Cor. Causeway and Friend I 50 and 52 South Cana 
fits.. goston.Mass. ' St..CbIcago, 111. 




$10 to $5005 



SENT FREE. 



INVESTED in Wall Street 
often leads to fortune. A 
72 paee book, explaining 
everything, and copy of the Wall Street Review. 

John Hiokling &, Co ., Bankers 
and Brokers, 72 Broadway, N.f. 



FAfiB'S Damascus Spring Steel Self-Adjusting 

Bracket and Fret 
Haw. 



eep, 8 10 12 U IB 



Price, $1.2.'i 1.501.75 2.00 2.2; 
With each frame is mcUulca 3 
inimitable and original fret o 
patterns. 8 l)racket sa-.i 



iProlit it Pleas are i 



V ^youKSIIOP 

COMl'LKTE 

FOU - - $1,25 
blades, 1 sheet impression pajicr, I brad awl, ^vith 
full instructions. Ry mail, prepaitl, on receipt 
(if price named. 100 sorollwork dcsij^ns free, on 
receipt of stamp. GEO. PARR, BuHulo, N. £. 



AN EXCELLENT OPPORTUNITY OFFERED 
to Enterprising Men : Private Sale of the Missouri 
Brass Foundry, Steam and Ras Pipe Works of tho late 
John KuDferle. situated at the corner of Second St. and 
Washington Avenue, in the i;ity of St. Louin, Mo The 
above nientloned well known eptablishmenr. situate-! In 
the heart of the City, and in complete running order, 
andhavinsa very extensive ann valuable custom, is now. 
bv leaveof the Probate Courtof St. Louis Counfy.oflered 
forsale upon reasonable, terms. For particulars, apnlv 
to -TOSEPH DEGKNHART and CHARLES SI^JITZ, Ex- 
ecutors. No. 600 N. Second Street, St. Louis, Mo. 



TO MANUFACTURERS OF AGRICULTURAL 
and Domestic Slachinery— A House In Holland, do- 
ing a good business in above, will be glad to receive 
'post free) catalogues, terms. &c..of implements and 
household articles. References given and requlrea^ 
Address K.F., care of Nijgh and Van Dltmar,Rotterdam. 




Shaping Machines 

Have novel device for changing 
length of stroke while in motion, 
also, automatic down feed, and 
quick return. Four sizes. 
' Patented iS68, 1871, 1874. 

Wood & Liglit Machine Co. 

Worcester, Mass. 

Manufacturers of all kinds of 

Iron Working Machinery 
Shafting, Pulleys, &c. 



THE 




ial ApDcy, 



109 & 111 WOBTH St., New Yohk. 

Merchants contemplating changes In their 
Partnerships, or the formation of New Firms, 
will oblige by communicating the same to us, that 
their names may appear correctly in the " (Jom- 
MERCIAL Agency Eeoistbr." 

Desiring to have our Records as accurate as pos- 
sible, we will accept the Statements and Refer- 
ences of any Merchant, and give the same the 
most iluyrougli scrutiny. 

Bankers, Merchants and Manufacturbus 
will oblige by informing us if in any case their 
Ijnowledge and experience do not harmonize with 
our reports. We ask this that we may, by fresh 
and thorough investigation, correct errors, if any 
are found to exist. 

The " Commercial Agency Register " will be 
ready for delivery shortly after the first of Janu- 
ary next. 

MOKlIJ.OP & SCKAOIIK Co. 



FOR KENT, WITH STEAM FOWEH- A brick 
two story building, 50x100 ft,, with Steam Drying 
House, and a Complete System of Modern Machinery 
for the Manufacture of Flooring, Doors, Sash, Blinds, 
(tec. , at Columbus. Ga. For further particulars, apply to 
WM. H. HINDU, Cuyaboga Falls, Ohio, 




THB 



Noiseless In operation— Perfect 
In workmanship— all light parti 
of Cast Steel, 

Every Engine Indicated, and 
valve corrected to give the high- 
est attainable results, 

Warranted superior to any 
semi - portable Engine In the 
market. 

Send for Price List and Cir- 
cular, 

HKKEMAN & HBRCHKlr 
KODF M'P'G. Co., 

Dayton, Ohio. 



The PORTER-ALLEN ENGINE. 

POSITIVE-MOTION VARIABLE CUT-OFF, 

RAPID PISTON SPKBU . 
Send for a circular to CHARLES T, PORTEB, 

Harlem, N,T. City. 



s 



THIS MOUST\CHI-' produced hy the use of 
D^Khs BhAni) fiiMii willwiiit injurv, or will 
fdi iLit SlOO bait, nud .siu-d. Witli full direcfiia 
jio'.trjiifl, ioc A I Hmttii A Co.. Acr'tH, Pjila- 
tiiie 111 \ P lorn HKAVY GR(>WfU use 
this pi-Lpiniion Mention ihi;' jinpfr. 

1 EEL~NAME"STAMPS~Post paiTl f or 15c. per letter 
Steel Stamp Wobks, 213 Chapel St., New Haven, Ct 




INDIA RUBBEK, 



P'or Inventors and the Trade, made Into any pattern at 
short notion, by F. H. HOLTON, 45 Gold St., New York. 
Established In 1860. 



F 



GOT POWER TENONING MACHIKKS FOR SALE, 
By 8. C. HILLS, 51 Oortlandt St., New York. 

CELEBRATED FOOT LATHES^ 

Foot Power Back -geared Screw 
Lathes, Small Hand and Power Plan- 
ers for Metal. Small Gear Cutters, 
Slide-rests, Ball Machines for Lathes. 
Foot Scroll Saws, light and heavy. 
Foot Circular Saws. Just the 
thiu^for amateurs and arti- 
sans, Sellingeverywhere. Sendfor 
Illustrated Catalogues 

N. H. KALDWrs, Laconia.N.H. 




PATENT SCROLL SaVVS. 

Our specialty Is Scroll and Band Saws. OverSOO Ma- 
chines in use. SUPERIOR TO ALL AND LESS PRICE. 
CORDESMAN. EGAN & CO.. 

Cor. ind & Central Ave., Cincinnati, O. 



DISTINS 



BAND INSTRUMENTS- 

BOOSEY & CO., Sole Agents, S8 East 
14th Street, New York. 




Durable, and S^ciem. 



Boult's Patent 

Jfteverse Motion 

Paneling:. Variety 

mtouldine and 

Dovetailing 

Iflach in e. 

cuts Panels of 

any design or 

Btyle of mould in 

the solid wood 

with neatness 

and dispatch. Is 

a first class 

Shaper,Edpre 

— ___^, __ _ and Scroll 

0^^^=^ Moulder. 

Does general 

Dovetailing with 

thick or thin 

stuffs. Simple 




ICF" Send for Pamphlet and 
Sample of work. 
Imnroved Solid Steel Cutters for 
all kinds of Variety Moulders 
made to order, and warranted 
by the 

B. C. MACHINERY CO., 
Battle Creek, Mich 



IMPROVED MACHINEEY for STAVE 

Heading, Shingle and Handles, CabinetMaker's Machin- 
ery. Bailey Gauge Lathe, Durkee's Automatic Saw Mill 
CImprovedn Kev Seat Cutting, Pulley Borlng,and >filHng 
Macnlnes Radial Drills, Steam Engines, and Bailey's Ve- 
neering Ma.hlnes, Cable and Sheaves for transmitting 
Power eic tc. T. E. BAILEY &VAiij. Locknort.N.y\ 

VS!M^OJIbM 10 HOURS irom 

Cider, irVine or Molasses, ^vithout iisius: drutrs. 

AdfiresR F. I. SAGE, Vinegar Maker Snruigfield, Mass. 
"Z&wesfl^icad and BEST.*' " 

Do Your Own Printing! 

^ 4t Q Press for cards, labels, envelopeB, etc. 
^ *P O Larger sizes for larger work. 

Bus.li\«s.R Men do their printing and advertis- 
g intr. ^:ive money and increase trade. Pleasure and 




|Jf^^^_,^s= profit ill Aniuteur Prlntlnffi. TheGirlaor 
^iTn TTTLy RavC^^'^''^ fireat lim and male money fast at 
Y^'^llUJ-''^ -"^"1) ^irt-intiatr. Send two sianips for full cata- 

lv»-, _ ^ j-k ^ 1"K"'^'^ "' pfpspes.tvpf^.etc.to the Manufacturers, 
*i-eS3e>3» Ki:L££V^CO.,Meriden,Conib 

w 



ILLIAM HENRY KING-ALBUMEN MANUFAC- 
TURER, 78 & 80 St. Andrew Street, Liverpool.Eng. 



MACHINERY 

CBON & WOOD WOBKING MACHINEBI 
OF EVKBY DESCBIPTION. 

CoM EoUed Shafting. 

HANSKKS, PULLBTB.COTJPLDJGS, BELTING, ft 
ftc. Bend for lUustratea Cataloerae an d Price List. 

QEOBOE PLACE, 

121 Cbambers & 103 Reade 8tg. H. 7. CltT. 

BLAKFSPATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

aiivrecmlred size. Also, any kind of 

bT'iNE for Roads and for Concrete, &c. 

Address BLAKE CRUSHER CO.. 

Kew Ilaven, Conn. 




Our Boiler and Pipe Covering 

SaA^e 25 PER CEIS^T. 

in :B"'U"EL. 

ASBESTOS FKLTING COMPANY, 

oij— J22 Feont St., New Yorl:. 



PLANING AND MATCHING 



BENTEL,MARGEDANT & CO. 
Hiviviiiuxoiv, oi<i<r». 

M'i/,7 firr Caitiliuiiie uiiil PfhvLi'st. ., ; 
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g^flvfrtiisfmjttfis, 



Sl.OO a line. 
TS cents a line. 



Back Paee - - - 
Inside Page • - - 

Engravings may head advertisements at the same rale 
per line, by measurement, as the letter press. Ad- 
vertisements must be received at publication office as 
early as Friday morning to appear in next issue. 



Engine, Spindle, <& Cylinder Oil. B. H KsiMaa, 

n Cedar St. S.T..manafaciare8 the best. Bstabllehed '58. 



C. G. Mer's Sons 

INVITE ATTENTION TO THEIR FINE 
SfOCK. OF 

FUR-LINED 

SILK CIBCULABS, 

OF DIFFERENT STYLES, PLAIN AND 

TRIMRIED, AND MADE UP tVITH 

SPECIAL CARE. 

AN ADDITIONAL ASSORTMENT OF CHOICE 

Seal-Skin Sacques 

OFFERED FOR THE; 

Holidays. 

502 & 504 Broadway. 



THE 

Manufacturer and Builder. 

The best and cheapest mechanical and scientific jour- 
nal in the world. Edited by Prof. P. H. Vander Weyde. 
Each number contains treasures of Information on all 
practical and scientlflc subJects.^Subscrlptiou prlcpi $2.00 
per year. Postage one cent a month extra. Ten thou- 
sand ciO.OOO) appllcatlonB wanted for soeclmeu copies, 
which will be furnished Free, Ijibernl commissions 
to agents. Address AUSTIN BI^ACK, Pub'r, 
P. O. Box 4379. 37 Park iiow, Kew lork. 



A «10 BOOK IN SIZE & 

STYLEPOBjg.-Vol.lof 
ournew book. "Wooden 
and Brick Buildings,*' 
contains 80 9x12 plates of 
odern Uesiigns for Cot- 
tages, Suburban & Farm 
f tai^ , Houses, costing $1,000 
' °°^ t and upwards. Alaospe- 
L clflcatlons and details. 
Sent to any address free 
by mall or express, on 
receipt of price, $9.00. 
Illustrated catalogue free. 

A. J. BICKNELL & CO. , 27 Warren St., N. Y. 




EAGLE FOOT LATHES. 

with Scroll and Circular Saw Attacb- 
ments, Slide Rest. Tools, &c. ; also Smal' 
Engine Lathes, Metal Hand Planers, &o. 
Neatest designs, superior finish Lp? 
Prices. Our new Catalogue deacrlbef 
theie and every to ol necessary for the Ara 
ateoT or Artlzan. Send for it. 
WM. L. CHASE & CO., 
98 * »7 Liberty St., New Tori. 

Planing: ^ Matching, 

Moulding, Re-sawing and Tenonlne Machines. Scrol 
Saws and General Wood- Working Machinery. 
JOHN B. SCHENCK'S S0NS5 Matteawan, N. Y. 
Send for Catalogue. \ 118 Liberty 8t.,N. Y.city. 




er: 



The Railroad Gazette, weekly, has illus- 
trations and descriptions of everything of novelty 
and merit in railroad construction ana operation. 
Contains all the raiiroad news. Kead and highly com- 
mended bv eminent railroadmen, many of whom write 
for it. Specimens free. $4.20 a year. Subscribers for 
18713 will receive numbers In 1875 from the time they sub- 
scribe. Address 73 Broadway, New York. 



EL6IN Watches. 




AVOID 



nrpi ADCn by Railroad Officers, Engineers, As- 
yLuLAnLU tronomers, Explorers, Navigators, 
Travelers and others, to be the Most Accurate) 
Durable timekeepers in the world. 

now in Ihe market, including 

I Ladles and G-entlemen's 

sizes, Key Winders, Stem Winders, Stem Setters, 
Full Plate, Three-Quarter Plate, Plain, Full Jeweled, 
Etc. o 

nniprO ranging from a few dollars for plain 
r nluLu hut neat, Durable and Kellable 
Hmekeepers in Silver cases, to two hundred or more 
dollars for a highly finished and remarkably accu- 
rate one in fine Gold cases. 

all CO. D. advertisers and apply to dealers 
of known respectabihty, as Elgin Watches 
rnished to any party "whatever to he 
sold on the disreputable C. 0. D. plan, which is used 
to palm off imitation and pinchbeck goods. 

and receive with your watch the reg- 

ular warranty medal of the Company, 

as noted below, and see that the name and number 
correspond. 

TUC UUATPU named T. M. Avery la oflfered at 
I IILI'Vln I Un ^"cb prices as to come within 
the reach of all, and is unequaled in the world for 
the money. 

piliniUTrr XheCompan y makes no watches 
uUnnnll I LL atan7/;>Hce, low or high, which it 
Is not willing to fully warrant. Each watch move- 
ment of any and every grade, made by the Elgin Nation- 
al Watch Company, and hearing its trade-mark " El- 
gin, JUs.f^^ la accompanied by the ojftcial warranty 
MEDAL of the Company, with number and name cor* 
responding to l_he watch. 

by respectable jewelers in nearly 
every town in the United States and 
o in the principal cities through'-ut 
the world. Call an y&ur jeiveler and ask to aee them. 



rcHpuuuiUK tu rue v 

FOR-SALE e^^ 

Canadas, and al o 1 




The Eagle Anvil, 

WARRANTED and 
Price Reduced to 10 Cts. per Pound. 

Jessop's Best Tool Cast Steel Face and Horn on Best 



American Iron. 



ESTABLISHED 1843. 



They have proved better than the Best English 
Anvils. 

GENERAL AGENTS. -New TOBK : J. Clark Wilson & Co.; Russell & Erwln M'f'g Co.: H. Durrle&Co. 
PHlLi^DBLPHlA: James C. Band & CO. Bobtoj?: George H. Gray & Danforth. Baltimobi; w. H. Cole. Cllf- 
oiif NATi : Post & Co. Chicago: S. Klmbark. Louisvillh ; W. B. Belknap & Co. 



* y******** W»l«*« Ovens, Hot Blast Pipes 
Boiler flues, Super-Heated steam, Oil Stills, &c. 

HENR-X W. BULK.LET, feole Man ifacturer, 
98 Liberty St .. New York. 



ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. JOS. G. ROGERS & CO., 
, , „ ^ .^ Madison, Ind. 

^r Send for book on Boiler In rustatlon. 



DAMPER n T* e f ^K" LEVER 

REGULATORS S JCl O A GAGE COCKS. 
MUBRI.LLI lie KEIZEB, 44 Holllday 8t.,Balt. 



THE NATIONAL, 

Steel Tube Cleaner. 




Adopted and In use by U. S. >Javy. i^orsale byaealers. 
Send for Circular. THE CHALMERS SPBNCE CO. 
foot E. 9tb Street. N. Y., Agents for the D. S. 



NON-COMBUSTIB LE ST EAM BOILER & PIPE 

COVERING- 

iriTH " A»R SPACE" iraPROVEmENT. 

Saves 10 to 20 per cent. CHALMERS SPENCE CO., 
foot E. 9ih St. , N.T. : 1202 N. 2nd St. , St. Louis, Mo. 



PORTLAND CEMENT 

For Walks, Cisterns, Foundations. Stables, Cellars, 
Bridges, Reservoirs, Breweries.ee. 
Remit fi cents postage for Practical Treatise on Cements . 
S. L. MsBOHAjfT & Co., 76 South St., New York. 



IRON PLANERS. 

ENGINE LATHES. DRIILS, &c. Send forPrlce List. 
NEW HAVEN MANUFACTURING CO., 
New Haven. Conn 



THE S017TBGRN STATES 

AGBICULTT7BAL AND INDTTSTBIAL 

EXPOSITION 

will be Heia on the Fair Grounds, at 
Neir Orleans, Commenolnsr February 
26, 1876, and OoniinuingTen Days. 

L. N. MARKS, PEKeiDENT. 
SAMUEL MULLEN, Genebal SdPEBINTENDENT. 

Executive Committee. 

A. BALDWIN, Chairman: 
JAMES 1. DAY, W. B. SCHMIDT. 

COLONEL J. D. HILL, JOHN G FLEMING. 

It Is the aim of the Board of Commissioners to mab e It 
attaorougb Exposition of the Agricultural and MeCTanl- 
cal Products of the Southern States, Mexico, ana Central 
America; but It will be open to competitors throughout 
the country, and the general premium list will embrace 
all articles comprehended In the general design of an 
Agricultural and Industrial Bxposltfon, Including special 
premiums for strictly Southern products. 

The Mechanical Department has been devised with 
great care and on the most eztenalve scale. The Pre- 
mium List will be ready for distribution Nojember 20th. 

Ample arrangements have been perfected for the trans- 
portatlonof goods and visitors from every section at re- 
auced rates. For detailed Information, address 

SAMUEL MULLEN, Sen 'L Sup'T, 

No. 80 Camp St. , New Orleans. 



wm 





IPUBE EMERY, 

al t ^ ^ 



guaranteed equal to any In the market at prices lower 
than any otherflrst class emery. 



W. C. DUYCKINCK, 

iMFOBTBB, MaNUFAOTUBER, AND BZALZB IN 

Railway, Machinists' and En- 
gineers' Supplies, 

so AND 52 JOHN STREET, 

P. O. Box 4101. NEW YORK. 




The Standard-Best Stock-Finest Finish. 

maxufaottjbed ohlt bt 
p. ABT HTJB BBOWN & CO. i FlshervlUe, N.H. 






and Shaped Diamond Carbon Points, indispensable for 
Turning Emery Wheels, Grindstones, also Trueing up 
Hardened Steel and Paper Calender Rollers, etc. Address 
J. DICKINSON. Patentee, 64 Nassau St.. K.Y. 



NO FILES ARE USED ON HOE'S CHISEL 
TOOTH SAWS. No swaging, no gamming, no 
rounding, nor aide set to perplex ttie sawyer. They run 
straight, and are fifty per cent cheaper to use than the 
olid saw. 





REYNOLDS &. CO., 



145 BAST ST., NETT HAVEN, CT., 

MANUFACTURE 
Iron and Steel Set Screws, Bound, Square, and Hexagon 
Head; Machine and Cap Screws; Piano, Knob, and Lock 
Screws; Machine, Bridge, and Roof Bc^ts, Bolt Ends, 
Blanks, Nuts, Washers, etc., of every description. 
Send for Price List. 



SICHARDSON, MERIAM & CO., 
Manufacturers of the latest improved Patent Daniels' 
Woodworth Planing Machines, Matching, Sath and 
Molding, Tenomng, MorclBlng, Boring, Shaping, Verti- 
cal and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll SawsLRallway, Cut-Off, and Rip-saw 
Machines. Spoke and wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty Street New York. 



Schlenker's Stationary 

AND 

Revolving - Die Bolt Cutters, 

MANUFACTURED BY THE 

HOWARD IRON WORKS, 

BUFFAI/O, N.Y. 

ty Send for Circular. ,^ 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 

W, B . FRANKLIN, V. Pres't 1, 11 . ALLEN, PrBS't 
I. B, PIERCE, sec'y. 

SABTFOBD, O O K It . 



TO ENGINEERS, MACHINERY MANUPAC- 
TQRFBS, AID TOOL MAKERS. The undersigned 
DUTCH Firm Is wlllinc to undertate the sole Agency In 
Holland of SUPERIOR CLASS of ENGINES. AOKI- 
CULTURAL MACHINERY, &.Hn ENGINEERING 
TOOLS. None but FiFPT Ct.ass Manufactubebb need 
apply. LEONARD SLIGCHER, 

Monnlckendam, Holland. 
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Fob the Holid4tb— Gas Fitter's & Plumb- 
er'sftuide, a book of instruction. A Valua- 
ble Present for man or boy. Illustrated. 
Paper cover, 75c.; nicely hound, $1, by mall 
free. J. D. Galloway, 345 N. 10th, Phila. 



TO DYERS AND M ANUFACTURE S. 
Thomas's Fluid Tannic Acid, or Black Color Base, 
for Coloring Hats, Carpets, and all Felt Goo' s, and Tex 
tile Fabrics, and for making Ink. Price 6c. per lb. Ad- 
dress N. SP ENCER TH OMAS. Ehnlra, N. Y. 

' N O Y E ' S " 

Mill Furnishing Works 

are the largest In the United States. Thev make Burr 
Mrilstones, Portable Mills, Smut Machines. Packers.'MUl 
Picks, Water Wheels. Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOYE& SON Buffalo, N.Y. 



MICROSCOPES. 

First class Microscopes, magnifying 100 diameters. 
Pric3$2 00. Smaller size, with same focal adjustment, 
$1.50. Address F. BLuCKLEY. 253 Van Buren Street, 
Brooklyn. New York. Illustrated Circulars sent free. 



LIFE-LIKE PICTURES, accurate as photographs, 
can bfi drawn on paper by means of Parlor Camera. 
Price 11.25. prepaid Send for Circular to 
F. BLOCKLEY, 253 Van Buren Street, Brooklyn.N. Y. 



MiRapE 



Address JOH^ A. j^OhBLING S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty St.. New York. 
Wheels and Rope for conveying power long distances. 
Send for Circular. 



"PATENT RIGHT FOR SALE.— The one-half 
JL interest of the Riley estate In the Universal Wood 
Worker, to the highest bidaer. Send offer to 

J.B.MANNIX,Admr., 148 Walnut St. .Cincinnati, O. 
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NGINES & BOILERS.new&Mh'd perfectcondltlon. 
Very cheap. Adaress BINGHAM & RICH,011Clty.Pa. 



Portland Cement, 

From the best London Manufacturers. For sale by 

JAMES BRAND,55 ClUt St., N.Y 

& Practical Treatlae on Cement furnished for '» cents. 



THE BEST INJECTOR 

For LocomotlTC and BtntlonarT BoUen. 

FRIEDIMAMN'S PATENT. 

U-rer 19<000 Now In Use Here and In Bnropr. 

Throws more and hotter water, wl th less steam, than 
any others. It has two Waterways, fixed Nozzles, and no 
movable parts to get out of order 

NATHAN & DREYFUSf Bole Manufacturers, 
108 lilbertr St.. New York. 

Vr SsDd for Cataleeue. 



Non-Freezing, Filtering, Automatic 

STEAM 
TRAP. 

Sent C. O. D. to 
any part of the 
country, and \S ar- 
ranted to work per- 
fect, or the money refunded. No. drains 2,000ft., 1 In. 
pipe, $S0 No. 1,4,000, $40. ISO. 2,20,000, $60, largest 
Size, 9x14x18 In. Send for Circular. 

WM. H. JENKINS & CO., 
228 Church Street, Philadelphia, Pa. 





I Successfully 

Treated, 

I without use of Knife or Cautitics. 
I Db. a. H. Brown, New liavL'a, 

— ^— ^ — ■"— -^^Conti. Send two posta^ Etamps. 

Correspondence from Physicians solfctted. 



$12 



a day at home. Agents wanted. Outfit and 
terms free. TRUE & CO.. Augusta, Maine. 



$77 



A WEEK to Agents, Old & young, Male & Fe- 
male,In their locality. Terms & OIJTnTFREB. 
Address P. O. VICKEEY & CO., Augusta, Me. 



THOMAS'S FLUID TANNATE OF SODA— 
Never falls to remove scale from any Steam Boiler, 
using any kind of water. It Is In Barrels 500 lb. , M Bbls. 
250 lb., M Bbls. 125 lb. Price only l»c. pur lb. Address 
N. SPENCER THOMAS, Elmlra, N. Y. 



KAONETB— Permanent Steel Magneta 

of any form or size, made to order by F. c. BBAGB 
feC0..24« Canal St., New TorE. Makers of the ceie- 
Dratea Tom Thnmo ana Mlnlatnre Telegtapb Isatm- 
meota. 






liiililllilliill 




We will send this set of CARVING TOOLS In a box by 
mall, prepaid, on receipt of one dollar. The tools are of 
the very best quality, with Apple Wood hanoles, and 
nicely sharpened for use. MILLERS FALLS CO.. 

78 Beekman &t., New York. 



IW T. V. Carpenter, Advertising Agent. 
Box 773, New York city. 



Addresfl 




WESTON'S 

DifferentialPulley 
BLOCKS, 

ALSO KNOWN AS 

Doyle's, HalFs & Bird's, 

Are now all merged and are con 
trolled exclusively by the 

VAL.E liOCK. M'F'G CO., 

Henbt R. Towne, Prest. 
Stampord, Conn. 

Van Wabt & McCot, 

New York Agents, 
1S4 & 136 Duane Street. 



J^~ T. A. Wkbton, Mechanlca 
Engineer, with the Company. 



OOGARDUS' PATENT UNIVERSAL ECCE^- 
F> TRIC MILLS-For grinding Bones, Ores. Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff. Sugar, Salts, Roots, Spices, 
Coffee. Cocoanut, Flaxseed, Asbestos, Mica, etc., and 
whatever cannot be ground by othermlUs. Also for Paints, 
Printers' Inks.Paste Blacking, etc. JOHNW. THOMSON, 
mccessor to JAMES BOQAKDUS. comer of White and 
Elm StB..New York. 



Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut^Oft Engine; Lowe's 
Patent Tubula'' and j?lue Boilers: Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of a]/, 
kinds. Steam Pumps, Mill Gearing, Shafting, &c., SUk 
Tow Oakum, Bagging. Rope, Flax, ^nd Hemp Machinery. 
Agents for the New Haven Manufacturing Co. 's Machin- 
ist's Tools; for Jndson's Governors and Stop- Valves; 
Bturtevant Blowers; and Olflorentlal Pulley-Blocks. 
WiKEROOMS, 10 BARCLAY STREET, NEW YORK. 
WORKS PATEBSON, NBW JERSEY. 



Water Wleels. 

More than fonr times al 
many of Jas. Leffcl's Im- 
proved Double Turbine 
Watrr w aeels In operation 
than anv other kina. 24 
sizes made, ranging from 
5^ to 96 in. dlam., under 
'leads from 1 to 340 It. Snc- 
cessfulfor every purpose. 
Large new pamphlet, the 
finest ever puhllshed, con 
talning over30 line lllustra 
tlons, sent free to parties 
Interested In water power 

JAS. LEFFEL&CO., 
Bprlngfleld, O., & 109 Lib- 
erty St. , New York City 




WH IPPLE'S 

Patent Door Knob. 

Awarded a Bronze Medal at the American Institute Fair 
for '874. The Judges say: "We consider this method of 
fastening DOOR KNOBS a great Improvement over any- 
thing yet Invented for the purpose, as It obviates the use 
of Bide screws and washers, and can be regulated to suit 
any thickness of Doors. " Send for CIrcUjar. 

THE PARKER & WHIPPLE COMPANT, 
west Merlden, Conn., or 91 Chambers St.. N T. 




RooH DK. Roof Co atine . and Cement, for repairing 
Roofs. Palnt8-all colors, retidy mixed, Rooi Paint. 
Fire Proof Coatinsr, Boiler and Steam Pipe Cov 
erinKS, !<team Fackinir, UooflnK, Slieatliiue and 
liiuiuE Felta, dec. 

All ready lor use. and easily applied. Send f or Pam 
phlets. Price Lists, &c. 

H. W. JOHNS, 87 Maiden Lane, N.Y 

Patentee and Manufacturer. Established 1858. 



THE IMPROVED 

NIAGARA STEAM PUMP, 

93 to 97 Pearl St., Brooklyn, N. Y. 
Agency at 40 John St., New York. 

Hubbard & Aller, 

Sole Manufaotubbbs, 

Engines and Boilers, 

PvUey», Shafting and Hangers 

a Specialty. 




3ECRETS WONDERS 



And MyHU'i'ies. Ad page Buok, luHoI peuuliur DisclOHnres 
Illustrated. Sent free to all for 2 poataze ntanipB. 

Address J. FLL-TCHEB it CO., WllUuiuburgh, Heir York 



TO ELECTRO-PL.ATERS, JEWELERS, 
AND WATCHMAKERS. 

BATTERIES, CHEMICALS. AND MATERIALS, In 
sets or single, with Books of Insirucfon for Nickel, 
Gold, and Sliver Plating. THOMAS HALL, Manufac- 
turing Electrician, 16 Bromfield Street, Boston, Mass. 
Illustraf Catalo ue sent tree 



GARDINER'S PATENT 



*-» , Address, 



cS^^^ RE. STATE, 

SFRINGFIi:£I>, O 

SEND FOR CIRCULAR AND PRICE-LIST. 



'1''HB "Soientlflo American' Is prtniea with 

1 CHAS. EN ED JOHNSON A CO. '8 DTK . Tenth and 
Iiombard 8tl. Philadelphia andSieold St.. New Tork 



) 1 875 SCIENTIFIC AMERICAN, INC. 



